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RADIAN 

1.0 INTRODUCTION 

Radian Corporation has been retained by Lincoln Property Company 

(LPC) to provide several technical and engineering support services related to 

the occurrence of hydrocarbons in the subsurface at the 100 Congress Avenue 

site, Austin, Texas. At the request of LPC, Radian has analyzed samples of 

groundwater from the site and has performed laboratory and field treatibility 

tests on groundwater from the site. The objective of these efforts has been 

to develop recommendations for appropriate management of groundwater which is 

being piioped from the excavation at the site. 

LPC has coordinated with several state and local agencies regarding 

the proper management of the groundwater and hydrocarbon material from the 

site. This report documents the results of chemical analyses and treatibility 

studies performed on groundwater at the site and presents Radian's 

recommendations for treatment and monitoring of groundwater from the site. 
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2.0 GROUND-WATER CONDITIONS AT THE ICQ CONGRESS AVENUE SITE 

Groundwater at the 100 Congresa Avenue site occurs in a thin zone at 

the base of the alluvium of the Colorado River. The bedrock below the 

alluvium is Austin Chalk and Eagle Ford Shale. The relationships of the 

alluvium, bedrock, end groundwater are shown diagramatically in Figures 2-1 

and 2-2. There relationships have been established based on reconnaissance 

field observations and examination of drilling logs rather than detailed 

mapping. 

2.1 Ground-Water Quality 

Samples of groundwater were collected from the site and analyzed for 

priority pollutants and general water quality parameters in July and November 

1985, and in February 1986. Samples of the seepage water contaminated with 

coal tar residues were first obtained from the face of the excavation in July 

1985. After its discovery, the contaminated water seeping into the construc

tion site was collected in a 22,000 gallon "FRAG" tank. Subsequent samples 

collected from the "FRAG" tank in November 1985 and February 1986 were also 

analyzed for priority pollutants and water quality parameters. Table 2-1 

(first three columns) provides a summary of the analytical results for the 

water samples collected over this period. Laboratory analytical data sheets 

for these analyses are included as Appendix B. The specific organic compounds 

found are typical at coal tars and include polynuclear aromatic hydrocarbon 

compounds. Table 2-1 (last two columns) also shows the water quality of 

effluent samples after bench and pilot scale treatment tests were performed 

using carbon filtration. The effluent sample analyses are discussed in 

subsequent sections of this report. 

As can be seen from Table 2-1, the quality of the ground water has 

improved since it was discovered seeping into the pit in July 1985 to the 

point that in February 1986, the organic compounds typical of coal tar resi

dues are no longer present at the limits of analytical detection. The 
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visits during excavation and 
geologic interpretation of 
drilling logs. The exact 
location of contact between 
Austin Chalk and Eagle Ford 
Shale has not been mapped. 

Figure 2-1. Inferred bedrock relationships at the 100 Congress Avenue Site — 
Plan View. 
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Figure 2-2. Inferred bedrock relationships at the 100 Congress Avenue Site ~ 
Cross Section View. 



TABLE 2-1. COMPARISON OF WATER QUALITY OF GROUND WATER AT 100 CONGRESS AVENUE 
(JULY 1985 TO FEBRUARY 1986) AND AFTER LABORATORY AND FIELD 
TREATABILITY TESTS 

Parameters 

From Pit 
7/85 
(mg/L) 

From FRAG Tank 
10/85 
(mg/L) 

From FRAG Tank 
2/86 
(mg/L) 

From Carbon . 
Bed Effluent 
10/85 
(mg/L) 

From Carbon 
Bed Effluent 

1/86 
(mg/L) 

Total Volatile 
Organic 
Compounds 
(EPA Method 62A) 

11.2 0.10 ND ND ND 

Total Base/Neutral 
Organic Compounds 
(EPA Method 625) 

56.2 0.05 ND ND ND 

Total Acid Fraction 
Organic Cooqjounds 
(EPA Method 625A) 

ND ND ND ND ND 

COD - 110 21 7 15 

BOD - A 12 1 7 

pH 7.3 8.2 8.8 8.2 8.7 

to 
I 

Bench Scale Test 
jPilot Scale (Field) Test 
ND = Not Detected 
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substantial reduction in contaminant concentrations is apparently due to two 

factors; 1) the initial seepage was more contaminated than the seepage which 

is now appearing in the excavation pit; and 2) the coal tar contaminants are 

mostly in the form of insoluble tar particles which sink to the bottom of the 

, storage tank and are, therefore, removed by settling. The proposed treatment 

system for this water is designed to take advantage of these factors. 

2.2 Ground-Water Quantity 

Seepage water at the 100 Congress Avenue site has been collected and 

disposed by LPC since it was discovered in early July 1985 by trucking the 

water off-site to injection wells. The actual records of this contract 

i hauling provide an estimate of the flows that must be handled by the treatment 

system. 

An analysis of these records indicate that the average flow rate 

into the construction site over the period from 1 August 1985 through 31 

January 1986 is approximately 6,100 gallons per day and that daily inflows 

range from 439 gallons per day to 55,957 gallons per day over this period. A 

summary of the daily inflow values is shown graphically in Figure 2-3. 

Using the data presented in Figure 2-3 it is possible to determine 

the storage capacity and the treatment rate which is required to store and 

treat all of the ground-water inflows. One of the most. commonly used methods 

to determine storage requirements is by mass-curve analysis. This method 

evaluates the cumulative deficiency between inflow (ground-water seepage) and 

outflow (treatment rate) and selects the maximum cumulative value as the 

required storage. 

The results of this procedure are presented as Table 2-2, which has 

six columns of data. The first and second are the date and average daily 

inflow. These data are also shown as Figure 2-3. The third column is the 

treatment rate in gallons per day. The value of 28,800 gallons per day 
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Figure 2-3. Daily Groundwater Inflows at the 100 Congress Avenue Site. 
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TABLE 2-2. STORAGE REQUIREMENT COMPUTATIONS 

Date 
Inflow 
(gpd) 

Cumulative 
Inflow 
(gal) 

Outflow 
(gpd) 

Excess 
(gal) 

Volume in 
Storage 
(gal) 

Ol-Aug-85 28958 28958 28800 158 158 
02-Aug-85 9140 38098 28800 -19660 0 
03-Aug-85 9847 47945 28800 -18953 0 
OA-Aug-85 4861 52806 28800 -23939 0 
Q5-Aug-85 4861 57667 28800 -23939 0 
06-Aug-85 19210 76877 28800 -9590 0 
07-Aug-85 29332 106209 28800 532 532 
08-Aug-85 8182 114391 28800 -20618 0 
09-Aug-85 1064 115455 28800 -27737 0 
lO-Aug-85 1064 116518 28800 -27737 0 
ll-Aug-85 1064 117582 28800 -27737 0 
12-Aug-85 1064 118645 28800 -27737 0 
13-Aug-85 3722 122367 28800 -25079 0 
14-Aug-85 3722 126088 28800 -25079 0 
15-Aug-85 3722 129810 28800 -25079 0 
16-Aug-85 3722 133531 28800 -25079 0 
17-Aug-85 1412 134943 28800 -27388 0 
18-Aug-85 1412 136355 28800 -27388 0 
19-Aug-85 1412 137767 28800 -27388 0 
20-Aug-85 1412 139180 28800 -27388 0 
21-Aug-85 1412 140592 28800 -27388 0 
22-Aug-85 1412 142004 28800 -27388 0 
23-Aug-85 1412 143416 28800 -27388 0 
24-Aug-85 5278 148694 28800 -23522 0 
25-Aug-85 5278 153972 28800 -23522 0 
26-Aug-85 9943 163915 28800 -18857 0 
27-Aug-85 1523 165438 28800 -27277 0 
28-Aug-85 1523 166962 28800 -27277 0 
29-Aug-85 1523 168485 28800 -27277 0 
30-Aug-85 18204 186689 28800 -10596 0 
31-Aug-85 4556 191245 28800 -24244 0 
Ol-Sep-85 4556 195802 28800 -24244 0 
02-Sep-85 4556 200358 28800 -24244 0 
03-Sep-85 4556 204914 28800 -24244 0 
04-Sep-85 3957 208871 28800 -24843 0 
05-Sep-85 3957 212828 28800 -24843 0 
06-Sep-85 3957 216785 28800 -24843 0 
07-Sep-85 3957 220742 28800 -24843 0 
08-Sep-85 3464 224206 28800 -25336 0 
09-Sep-85 3464 227671 28800 -25336 0 
lO-Sep-85 3464 231135 28800 -25336 0 
ll-Sep-85 4897 236032 28800 -23903 0 
12-Sep-85 4897 240928 28800 -23903 0 
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TABLE 2-2. STORAGE REQUIREMENT COMPUTATIONS (continued) 

Cumulative Volume 
Inflow Inflow Outflow Excess Storag 

Date (gpd) (gal) (gpd) (gal) (gal) 

25-Oct-85 3814 533582 28800 -24986 0 
26-0ct-85 3814 537396 28800 -24986 0 
27-Oct-85 3814 541209 28800 -24986 0 
28-Oct-85 3814 545023 28800 -24986 0 
29-Oct-85 4721 5 497 44 28800 -24079 0 
30-Oct-85 17104 566848 28800 -11696 0 
31-Oct-85 17104 583952 28800 -11696 0 
Ol-Ncv-85 6077 590029 28800 -22723 0 
02-NOV-85 6077 596107 28800 -22723 0 
03-NOV-85 6077 602184 28800 -22723 0 
04-NOV-85 6077 608261 28800 -22723 0 
05-NOV-85 6077 614338 28800 -22723 0 
06-NOV-85 6077 620416 28800 -22723 0 
07-NOV-85 6077 626493 28800 -22723 0 
08-NOV-85 5162 631655 28800 -23638 0 
09-NOV-85 4148 635803 28800 -24652 0 
lO-Nov-85 4148 639950 28800 -24652 0 
ll-Nov-85 4148 644098 28800 -24652 0 
12-NOV-85 5023 649121 28800 -23777 0 
13-NOV-85 5193 654314 28800 -23607 0 
14-NOV-85 4673 658987 28800 -24127 0 
15-NOV-85 4805 663792 28800 -23995 0 
16-NOV-85 4834 668626 28800 -23966 0 
17-NOV-85 4834 673459 28800 -23966 0 
18-NOV-85 4834 678293 2880D -23966 0 
19-NOV-85 4968 683261 28800 -23832 0 
20-NOV-85 15227 698488 28800 -13573 0 
21-NOV-85 9801 708289 28800 -18999 0 
22-NOV-85 7445 715734 28800 -21355 0 
23-NOV-85 7445 723179 28800 -21355 0 
24-NOV-85 7445 730625 28800 -21355 0 
25-NOV-85 7445 738070 28800 -21355 0 
26-NOV-85 10376 748446 28800 -18424 0 
27-NOV-85 14400 762846 28800 -14400 0 
28-Noy-85 15643 778489 28800 -13157 0 
29-NOV-85 15643 794132 28800 -13157 0 
30-NOV-85 15643 809775 28800 -13157 0 
Ol-Dec-85 4232 814007 28800 -24568 0 
02-Dec-85 4232 818239 28800 -24568 0 
03-Dec-85 4232 822471 28800 -24568 0 
04-Dec-85 4232 826703 28800 -24568 0 
05-Dec-85 4232 830935 28800 -24568 0 
06-Dec-85 4232 835167 28800 -24568 0 
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TABLE 2-2. STORAGE REQUIREMENT COMPUTATIONS (continued) 

Cumulative Volume in 
Inflow Inflow Outflow Excesa Storage 

Date (gpd) (gal) (gpd) (gal) (gal) 

07-Dec-85 4985 840152 28800 -23815 0 
08-Dec-85 4985 845138 28800 -23815 0 
09-Dec-85 4985 850123 28800 -23815 0 
lO-Dec-85 4850 854973 28800 -23950 0 
ll-Dec-85 5641 860614 28800 -23159 0 
12-Dec-85 16113 876727 28800 -12687 b 
13-Dec-85 4386 881113 28800 -24414 0 
14-Dec-85 5166 886279 28800 -23634 0 
15-Dec-85 5166 891444 28800 -23634 0 
16-Dec-85 5166 . 896610 28800 -23634 0 
17-Dec-85 5133 901743 28800 -23667 0 
18-Dec-85 5406 907149 28800 -23394 0 
19-Dec-85 4168 911317 28800 -24632 0 
20-Dec-85 5308 916625 28800 -23492 0 
21-Dec-85 5542 922167 28800 -23258 0 
22-Dec-85 5542 927708 28800 -23258 0 
23-Dec-85 5542 933250 28800 -23258 0 
2A-Dec-85 5083 938333 28800 -23717 0 
25-Dec-85 5015 943 347 28800 -23786 0 
26-Dec-85 5015 948362 28800 -23786 0 
27-Dec-85 5202 953564 28800 -23598 0 
28-Dec-85 4331 957895 28800 -24469 0 
29-Dec-85 4331 962225 28800 -24469 0 
30-Dec-85 4331 966556 28800 -24469 0 
31-Dec-85 10283 976839 28800 -18517 0 
Ol-Jan-86 4480 981319 28800 -24320 0 
02-Jan-86 4480 985799 28800 -243 2 0 0 
03-Jan-86 4480 990279 28800 -24320 0 
04-Jan-86 4480 994759 28800 -24320 0 
05-Jan-86 4480 999239 28800 -24320 0 
06-Jan-86 4480 1003719 28800 -24320 0 
07-Jan-86 4480 1008199 28800 -24320 0 
08-Jan-86 4480 1012679 28800 -243 2 0 0 
09-Jan-86 5586 1018265 28800 -23214 0 
lO-Jan-86 4879 1023144 28800 -23921 0 
ll-Jan-86 4879 1028023 28800 -23921 0 
12-Jan-86 4879 1032902 28800 -23921 0 
13-Jan-86 4879 1037781 28800 -23921 0 
14-Jan-86 5008 1042789 28800 -23792 0 
15-Jan-86 5241 1048030 28800 -23559 0 
16-Jan-86 5004 1053034 28800 -23796 0 
17-Jan-86 3008 1056042 28800 -25792 0 

2-10 



RADIAN 

TABLE 2-2. STORAGE REQUIREMENT COMPUTATIONS (continued) 

Cumulative Volume in 
Inflow Inflow Outflow Excess Storage 

Date (gpd) (gal) (gpd) (gal) (gal) 

18-Jan-86 628 1056670 28800 -28172 0 
19-Jan-86 628 1057297 28800 -28172 0 
20-Jan-86 628 1057925 28800 -28172 0 
21-Jan-86 A869 1062794 28800 -23931 0 
22-Jan-86 5111 1067905 28800 -23689 0 
23-Jan-86 5205 1073110 28800 -23595 0 
2A-Jan-86 4939 1078049 28800 -23861 0 
25-Jan-86 4985 1083034 28800 -23815 0 
26-Jan-86 4985 1088020 28800 -23815 0 
27-Jan-86 4985 1093005 28800 -23815 0 
28—Jan-86 5380 1098385 28800 -23420 0 
29-Jan-86 5040 1103425 28800 -23760 0 
30-Jan-86 4934 1108359 28800 -23866 0 
31-Jan-86 9768 1118127 28800 -19032 0 
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corresponds to a treatment rate of 20 gallons per minute. The fourth column 

is a running total of the ground-water inflow. The fifth column is the 

difference between in inflow and outflow. The rightmost column is the volume 

in tank storage and is a running total of the difference between inflow and 

outflow. Note that storage cannot be less them zero. As can be seen from 

this table, during normal periods, the 20 gpm treatment system would have been 

more than adequate to handle the inflows without the need for storage in the 

22,000 gallon "FRAC tank, if the water was treated on a continuous basis. 

However it can also be seen that the maximum storage which would 

have been required with a treatment rate of 20 gallons per minute is 27,157 

gallons. This occurred only once during the past months of operation and if 

the proposed system was used would have required trucking of the contents of 

the "FRAC" tank on this one day. It is recommended that LPC maintain arrange

ment with contract haulers to truck the excess water when it is necessary. 

Also it is important to emphasize that these storage/inflow calcu

lations do not assume any in-ground storage capacity in the collection systems 

and sump surrounding the building. These systems have a storage capacity of 

approximately 8500 gallons; so that during periods when inflows are assumed to 

"exceed" the capacity of the "FRAC" tank, the actual ground-water collection 

system has redundant excess storage capacity to allow sufficient time for 

contract hauling to be brought on-line to handle these increased inflows. 

2-12 
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3.0 OVERVIEW OF PROPOSED TREATMENT SYSTEM 

An activated carbon treatment system is recommended for pumped 

groundwater from the 100 Congress Avenue site. 

3.1 Activated Carbon Treatment Technology 

Activated carbon has been used for many years to remove organics 

from aqueous streams. There are numerous industrial process applications 

where it is employed in product purification. It is also widely used as a 

final treatment process for wastewater cleanup. 

Activated carbon is produced by processing coal or other carbon 

sources in special kilns. Under the proper conditions, large internal surface 

areas are produced, as high as 1100-1200 square meters per gram. This large 

surface area is comprised of numerous micropores. On the pore surfaces are 

many electrically active sites. As organic molecules in water pass through 

these narrow pores, VanderWaal forces attract and bind the pollutants. Lesser 

attracted molecules, such as water, continue their migration through the bed. 

The nature of the organic molecule has a large impact on the treat

ment effectiveness of activated carbon. In general, larger (higher molecular 

weight), low solubility compounds are removed to the highest degree and at the 

highest loading. Compounds not generally removed by carbon include small al

cohols, acetone, methylene chloride, TOE, etc. Higher molecular weight com

pounds such as phenol and polynuclear aromatic hydrocarbon compounds are 

controlled very effectively with carbon. Since these compounds were 

identified in the water at the 100 Congress Avenue site in very low 

concentrations, the use of activated carbon is the treatment of choice. 

3-1 



3.2 Proposed Treatment System 

The proposed treatment system includes gravity settling and equal

ization in a 22,000-gallon ("FRAC") tank followed by activated carbon filtra

tion on a batch basis if required, depending upon the concentration of contam

inants in the tank. Five days of effluent can be treated by the proposed sys

tem in one day at normal flows, and the system can handle the maximum daily 

flow rate experienced in the last four months. Figure 3-1 is a schematic 

diagram of the proposed system. The activated carbon absorber units are 

described in an attached technical bulletin together with recommended 

operating and maintenance procedures. 

The proposed treatment system is designed to take advantage of the 

settling of coal tar particles by maintaining the tank as a settling vessel 

prior to filtration through the carbon beds. Monitoring of effluent 

discharges for an indicator parameter, total organic carbon (TOC), will be 

used to measure system performance quickly and effectively. If the TOC 

concentration in the effluents from this system is consistently above a 

specified level, the effluent will be analyzed for the presence of coal tar 

constituents (total extractable organics) to verify that these constituents 

are not passing through the carbon beds. 

In addition to the treated wastewater, there will be four solid 

streams from the recommended treatment system — spent carbon from the 

activated carbon units, sludge from the FRAC tanks, sludge from the sump pump 

pit, and sand from sand traps in the excavation. These materials will be 

tested and disposed of in an appropriate manner in accordance with applicable 

regulations. 

Additional measures, such as secondary containment after treatment 

(including Imbiber Beads®) are also currently under evaluation. 
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A.O LABORATORY TREATABILITY TESTS 

A laboratory activated carbon isotherm and a column test were 

performed on a groundwater sample from the 100 Congress Avenue site. Analysis 

of this groundwater indicated the presence of base/neutral organics as the 

pollutants of concern. Volatile and acid fraction organics were either not 

detected or present at extremely low levels. 

Table A-1 shows a comparison of the quality of water before and 

after passing through a bench-scale carbon column. Also shown are the water 

quality data from the initial sampling event. As can be seen in the table, 

the carbon treatment removes virtually all of the coal tar contaminants. The 

detailed analytical data are contained in Appendix B. 

An isotherm was conducted in the laboratory at seven dose levels 

using Filtrasorb 300 from Calgon. The results of this isotherm in terms of 

residual total organic carbon (TOG) values are shown in Figure A-1. The 

maximum carbon loading for an effluent TOG of 1 mg/L based on this isotherm is 

approximately 2.5 mg/g. It is in5)ortant to note that the base/neutral 

organics identified in the water (anthracene, phenanthrene, napthalene, etc.) 

are readily sorbable, having adsorption capacities at 1 mg/L equilibrium 

concentrations of 100-300 mg/g of carbon. A base/neutral analysis of the 

wastewater after one of the lower carbon dose rates revealed low levels (<10 

ug/L) of polynuclear aromatics. Gonsequently, the organic material which is 

not readily sorbable is most likely biological in nature (carboxylic acids, 

alcohols, bufflic acids, other compounds) that do not originate from the coal 

tar) . These compounds are generally amenable to biological degradation and 

are most likely the result of normal urban/construction site runoff. 

In order to confirm the isotherm information, a column test was run 

using carbon and the wastewater. The results of this test are presented in 

Figure A-2. This figure shows the influent and effluent TOG as a function of 

the volume of water treated. A sample taken after about 80 bed volumes was 

A-1 
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TABLE 4-1. COMPARISON OF WATER QUALITY OF CONTAMINATED GROUND WATER 
BEFORE AND AFTER ACTIVATED CARBON TREATMENT IN THE 
LABORATORY 

Parameters 

From Pit, 
7/85 

(mg/L) 

From FRAC 
Tank, 10/85 

(mg/L) 

From Carbon Bed 
Effluent, 10/85 

(mg/L) 

Total Volatile Organic Compounds 
(EPA Method 624) 

11.2 0.01 ND^ 

Total Base/Neutral Organic Compounds 
(EPA Method 625) 

56.2 0.05 ND 

Total Organic Carbon NA 20 5 

COD NA 110 7 

BOD NA 4 1 

PH 7.3 8.2 8.2 

^ND = not detected 
NA = not analyzed 
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analyzed for base neutral organics. The only compound identified in this cat

egory was a substituted pthalate, possibly contributed by plasticizers in the 

sample bottle. This indicates that the carbon is doing a very effective job 

in controlling the toxic organics even though the TOC removal is not high. 

Consequently, it is difficult to specify the appropriate test to monitor the 

performance of the activated carbon. 

TOC is an easily measured value. However, in this case (as in many 

other wastewaters), it includes both toxic and non-toxic organic compounds. 

There are indications that normal construction site runoff is contributing a 

TOC load which is more amenable to biological degradation than carbon 

adsorption. Gas chromatography/mass spectroscopy (GC/MS) is used to identify 

all of the toxic compounds present in the water. Although this is a 

semi-quantitive measurement, there is a large discrepancy between the sum of 

toxic organics determined by GC/MS and the TOC value. Consequently, the car

bon could be removing all the toxics with only a slight decrease observed in 

TOC influent and effluent values. This indicates that GC/MS might best be 

used as the monitoring parameter; however, it is a time-consuming and costly 

analytical method for routine discharge monitoring. 

A more cost-effective and timely measurement would be a total 

extractable organic (TEO) analysis. In this procedure, the sample is prepared 

in the same manner as for the base/neutral GC/MS test — extraction with 

methylene chloride. This extraction does not remove biological organic 

compounds. Instead of using the GC/MS, a gas chromatograph is employed. The 

total area of the chromatogram is obtained and reported as TEO concentration 

without speciation. 
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5.0 FIELD TREATMEJfT DEMONgTRATION 

In addition to the laboratory treatability tests. Radian performed a 

treatment demonstration of contaminated water pumped from the 100 Congress 

Avenue site. Treatment was accomplished through the use of a dual carbon bed 

filtration unit. Water samples were taken throughout the field study and 

analyzed to determine the level of treatment attained. 

5.1 Pilot Scale Filtration System 

5.1.1 General Description 

The skid-mounted carbon filtration pilot unit is used for removing 

organics from waste water. A sketch of the pilot unit is shown in Figure 5-1. 

The equipment on the skid consists of the following: 

o A pump with motor control; 

o Two tanks; 

o Flow control valves; 

o Piping capable of operating the tanks in series, parallel, or 

in a backflush mode; and 

o San^ling ports. 

Each tank (carbon column) has a diameter of 20 inches and the flow 

rate through the tanks in series is 20 gpm. The Installation and Operation 

Manual (Appendix A) contains a more detailed description of the system to the 

reader. 

5-1 
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? 

5.1.2 Field Preparation 

The activities described below were required to prepare the unit for 

field. 

System Flush 

The entire unit - tanks, piping, values - were flushed with water to 

remove accumulated debris and to insure that valves were working. 

Tank Loading 

Both carbon columns were filled with pea gravel and activated car

bon., One bag of pea gravel was placed in the bottom of each tank to cover the 

underdrain. Three bags of activated carbon were then placed in each tank. 

Replace Manhole Gaskets 

The manhole at the top of each tank has a gasket which required re

placement. New gaskets were cut from a sheet of neoprene rubber. 

Pressure Test 

After tightening the manholes down, the entire system was filled 

with water to check for gasket leaks. 

Backflush System 

The system was backflushed to remove fines from the activated car

bon. Water was run through the columns until the effluent was clear. 

5-3 



RADIAH 

5.2 SamplinR and Analysis 

The objective of the sampling and analysis program was to establish 

the level of treatment attained by adsorption. The approach for achieving 

this objective was sample collection and analysis followed by comparison of 

water quality data for the water before and after treatment. 

Saitq>les were obtained from sampling ports located at various points 

of the pilot unit. All sample were labelled using the letters I for influent, 

E for effluent, and B for field blank. Samples were logged in on standard 

chain-of-custody forms. All samples were preserved in the field. 

Table 5-1 lists the analytical parameters, containers used for 

sample collection, preservatives used, and labelling codes. 

5.3 Treatment Demonstration 

The pilot unit was taken to the site on 21 February 1986. A 

submersible pump was lowered to the bottom of the FRAC Tank (wastewate'-

storage reservoir). The pump discharge hose was routed to the intake of the 

pilot unit. The discharge line from the pilot unit was fed back to the top of 

the tank. This arrangement provided circulation of the wastewater through the 

tank for equal treatment. This also precluded the need for using the pump 

system on the pilot unit. Valves were positioned to operate the carbon col

umns in series, allowing the greatest sorbent-wastewater contact. 

Treatment was performed over a continuous 26-hour period on 2A and 

25 February 1986. During this time, two influent samples were taken to 

determine any variability in wastewater quality and three effluent samples 

were taken to determine the level of treatment attained. A complete set of 

field blanks was also provided for laboratory analysis. 

5-A 



COBVOBATION 

TABLE 5-1. ANALYSIS OF WATER SAMPLES 

Parameter Container Preservative 
Label 
Code 

1 

pH, Chlorides, TDS, 
TSS, BOD, Sulfates 

1-L plastic 4°C pH 

) 
j 

Settleable Matter 1-L plastic 4°C S ) 
j COD, Phosphates, 

Phenols 
500-ml glass H-SO, (pH <2), 

\°C 
COD 

Cyanide 250-ml plastic NaOH (pH >10), 
4°C 

CY 

I Formaldehyde 500-ml glass 4°C F 
J 

Metals 500-ml plastic HNO (pH <2), 
4°C 

M 

1 

Acids and Base/ 
Neutrals (EPA 625) 

1-L glass 4°C ABN 

j Volatiles 
(EPA 624) 

40-ml glass (2) 4°C VOA 
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Table 5-2 lists the time samples were taken and the labeling scheme 

used. 

Attachment A provides recommended operation and maintenance proce

dures used during treatment operations at 100 Congress Avenue site. 

5.A Results 

Laboratory analyt^al data are appended to this report. Table 5-3 

summarizes these results. The data generated during the treatment demonstra

tion indicate that the levels of coal tar contaminants in the water obtained 

from the "FRAG" tank during the treatment demonstration were at or below ana

lytical detection limits. 
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t' TABLE 5-2. COLLECTION OF WATER SAMPLES FROM 
FIELD DEMONSTRATION UNIT 

Date Time Sample Obtained Label* 

2A February 9:50 AM Influent I-l - Code 

Ik February 10:15 AM Effluent E-1 - Code 

24 February 2:00 PM Effluent E-2 - Code 

24 February — Field Blank B-1 — Code 

25 February 9:55 AM Influent 1-2 - Code 

25 February 10:20 AM Effluent E-3 - Code 

'Code' refers to the appropriate label code listed in Table 5-1 for 
each sample container. 
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TABLE 5-3. SUMMARY OF ANALYTICAL RESULTS FROM FIELD TREATMENT 
DEMDNSTRATION AT ICQ CONGRESS AVENUE SITE 

Parameters 
Influent Influent Effluent Effluent Effluent 
(I-l) (1-2) (E-1) (E-2) (E-3) 

Total Volatile Organics 
(mg/L) 

ND^ NA^ ND ND NA 

3 Total Base Neutral 
(mg/L) 

ND ND ND ND ND 

A 
Total Acid Fraction 

(mg/L) 
ND ND ND ND ND 

COD (mg/L) <5 21 <5 15 13 

BOD (mg/L) 12 9 3 4 7 

pH (pH units) 8.8 8.22 8.83 8.71 8.58 

„ND = Not Detected. 
^NA = Not Analyzed. 
Some detectable phthalate compounds found which are interpreted to be lab or 

£ield contamination. 
Very low levels (1-3 pg/L) at phenols found in some effluent samples. 
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I 6.0 RECOMMENDED TREATMENT AND MONITORING PROGRAM 

Based upon laboratory and field tests. Radian recommends that a 

skid-mounted activated carbon unit be used for treatment of groundwater pumped 

from the 100 Congress Avenue site. This treatment system is recommended as 

the most cost-effective and environmentally sound procedure available. The 

use of activated carbon to control toxic organics is well documented and 

considered to be a tertiary treatment, a step above the wastewater treatment 

practices of the City of Austin. The small flow (<10 gpm) of detoxified water 

would have a negligible impact on the wastewater treatment system or the 

receiving body of water. 

I 
I 

"j The following specific procedures are recommended. 

Treatment and Discharge. The water should continue to be collected 

in a 22,000 gallon FRAC tank. The solids should be allowed to settle, and the 

water should then be treated by activated carbon in a skid-mounted unit as 

described above. The treatment will be for hazardous organic constituents in 

two columns operated in series. Discharge may then be either to the City of 

Austin wastewater treatment system (preferable) or to the storm sewer. 

Monitoring. Weekly sampling should be conducted from the first and 

second carbon column effluents. Analysis should be routinely for total 

organic carbon. If the concentration of TOC exceeds 20 mg/L, monitoring for 

total excractable organics should be initiated. When the TEO concentration 

exceeds 0.5 mg/L, the activated carbon should be replaced. Monitoring for both 

TOC and TEO should continue as long as the concentration of TOC remains above 

20 mg/L and TEO remains below 0.5 mg/L. If TOC levels fall below 20 mg/L, TEO 

monitoring may be discontinued. 

Although the monitoring limits are somewhat unusual. Radian feels they 

are justified because of the uniqueness of the situation. The wastewater 
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composition is highly variable, dependent upon such conditions as recent 

rainfall and construction site operations. As demonstrated by the isotherm 

and column tests, TOC effluent levels of 5-15 ppm do not contain any toxic 

organics after contact with carbon. Consequently, as long as the TX is being 

I removed across the carbon, it is most probable that no toxics are being 

•' discharged. If, due to unforeseen circumstances, the TX should exceed 20 

• mg/L in the effluent, LPC has the option of either replacing the carbon or 

! performing the total extractable organic analysis to determine if breakthrough 

has occurred. If the TEG result is above 0.5 mg/L, the carbon will be re

placed. 

I In addition to the treated wastewater, there will be four solid 

^ streams from the recommended treatment system — spent carbon from the acti-

! vated carbon units, sludge from the FRAG tanks, sludge from the sump pump pit, 

and sand from sand traps in the excavation. These materials will be tested 

and disposed of in an appropriate manner in accordance with applicable regu-

' lations. 
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Operation ai|d Maintenance Procedures for the 
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and 
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OPERATION AND MAINTENANCE PROCEDURES FOR THE 

PILOT FILTRATION SYSTEM 

The pilot filtration unit is a fairly simple unit process. Once in

stalled and operational, it will require minimal observation. The system is 

capable of automatic operation which should be utilized. Operation of the 

unit is envisioned as follows. 

A surge/separation tank will be required to store raw water. A level 

switch in this tank will be used to operated the pump on the pilot unit. It 

is recommended that the switch shut off the pump when 2-3 feet of water remain 

in the tank. This will provide adequate surge volume for additional water and 

a net positive suction head for the pump. The valves will remain in a stan

dard configuration without adjustment. 

Daily readings should include pressure drop across the two tanks, pump 

pressure, and volume of water treated. Table 1 is a suggested operating data 

sheet. When the pressure drop across the beds double, each tank should be 

backwashed for 10-15 minutes. The procedures for backwashing and the proper 

valve configurations are presented in the attached Installation Manual. The 

pump bearings should be greased on a semi-monthly basis. Replacement of the 

activated carbon will be required periodically based on the analytical 

results. The procedure for evacuating and loading the columns is presented in 

the manual also. Any other operating or maintenance problems should be 

referred to Radian personnel. Spare fuses are located in the control panel in 

the event of a power failure. Mechanically, plugging of the lines is the only 

potential problem envisioned. 
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TABLE 1 

Pilot Filtration System Operating Log 

Pressure Drop Pump 

Date Time Tank 1 Tank 2 Pressure Volume Comments 
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INTRODUCTION 

This document serves as a reference for the installation and operation 

of Radecca's Mobile Klensorb Systems (MKS), skid mounted pilot systems 

for removing organics from wastewater. The equipment on the skids consists 

of a pump with a motor control wired to accept either 240 or 480V three 

phase service, two tanks, flow control valves, a totalizer, differential 

pressure gauges, and piping capable of operating the tanks in series, 

parallel, or in a backflush mode. Table 1 identifies the various MKS 

systems owned by Radecca and their sizes and peculiarities. Figures 1, 

2, and 3 are diagrams of the MKS. Figure 3 shows the locations of the 

valves on the MKS. These valves are identified by number in Table 2. 

TABLE 1 

Radecca Mobile Klensorb Systems 

Tank Series 
Unit Diameter (in.) Flow Rate (qpm) Other 

01 MKS 20 10 

02 MKS 30 20 

03 MKS 30 20 Trailer 

04 MKS 30 20 Trailer. 

INSTALLATION 

The MKS are either trailer or skid mounted. The skid unit, 8' X 6'6", 

is approximately 7'6" high. Empty weight is about 3500 pounds (the 

01-MKS is 5' X 6' X 6' high, 2500 pounds). Fork lift slots (54" center 

to center) are located on both 8' sides. Lifting lugs are also located 

on all four corners of the skid for placement with a crane. Spreader bars 

10 feet in length should be used with a crane to avoid equipment damage. 
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TABLE 2 - VALVE IDENTIFICATION 

1 Pump Suction 

2 Pump Discharge 

3 Alternate Supply Line 

4 Inlet Sample 

5 Left Tank Feed 

6 Right Tank Feed 

7 Left High Side AP 

8 Right High Side AP 

9 Left Normal Feed 

10 Right Normal Feed 

11 Left Backflush 

12 Right Backflush 

13 Left Midvalve 

14 Right Midvalve 

15 Left Upflow 

16 Right Upflow 

17 Left Low Side AP 

18 Right Low Side AP 

19 Left Tank Sample 

20 Right Tank Sample 

21 Left Normal Effluent 

22 Right Normal Effluent 

23 Crossover 

24 Effluent 

25 Backflush 

26 Left Tank Purge 

27 Right Tank Purge 
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The trailer mounted unit is about 9' high with a tandem axle. Four stabilizers 

are located at each corner of the unit which are used to prevent tire 

damage during operation. Either type of unit is entirely weatherproof, 

allowing indoor or outdoor installation. The units have no freeze protection. 

Piping 

The skid mounted pump will be used in most applications. An alternate 

feed connection (V3) is available if the wastewater is available under pressure 

(20 psi or greater). The pump suction has a 1-1/2" threaded (female) ball 

valve (VI) for connection to the wastewater supply. (01-MKS has a 2" ball 

valve.) It is recommended that a foot valve be installed in the supply 

line to prevent loss of pump prime. The pump has an operating suction head 

of 20 feet. Further information about the pump is given at the back of 

this document. If a pressurized supply line is available, flow enters the 

system downstream of the pump at V3, a 1-1/2" threaded (female) ball valve. 

Effluent from the MKS flows from V24, a 1-1/2" threaded (female) ball 

valve. The backflush line, V25, is also a 1-1/2" threaded ball valve. The 

tank purge valves 26 and 27 are 1-1/2" on 01 and 02-MKS, 2" ball valves on 

03 and 04-MKS. 

Electrical 

If the skid mounted pump is used, electrical power is required to run the 

motor. The motor supplied is a 3 horsepower, totally enclosed fan cooled 

(TEFC) model. The 04-MKS also has an explosion proof controf box. The 

control panel has been designed to accept either a 240 (30 amp) or 480V 

(15 amp) three phase power supply. A blueprint is located in the jacket 

on the inside of the weatherproof control door panel. The various parts 

in the panel are identified in the back of this document. A lug is 



supplied to accept a ground wire from the service voltage grounding system. 

The supply line must be sized per the National Electric Code to match the 
1 

owner supplied feeder breaker. If the power supply is floating (delta), 

then a ground rod should be installed per the National Electric Code and 

connected to the ground lug in the panel. The incoming service should 

be routed through the conduit opening at the bottom of the control panel and 

connected to the line side of the circuit breaker (CBl). 

In order to start the pump for the first time, first place the 480/240 V 

selector switch (SWl) in the correct service voltage position. Verify that 

the hand-off-auto switch (SW2) on the control panel door is in the off 

position, also verify that the circuit breaker is off. Turn on the service 

voltage and verify that all three phases are available on the CBl input 

terminals. Next turn on CBl, Turn the H-O-A switch to the hand position. 

The motor should run. There are two probable causes if the motor does 

not run. First check the appropriate over/under voltage relay. If one 

of the LED's is lit, adjustment of the related trip set point is required. 

Turn off SW2 and CBl, adjust the set point, and reapply power. NOTE: 

The LED is difficult to see in bright light. If the motor still does not 

run, reverse any two of the incoming leads, after deenergizing the feeder 

breaker. This should cause the motor to run. The motor will not turn in 

the wrong direction if the leads are improperly connected. 

If the motor still does not run, test all the fuses to verify that voltage 

is available on each side of the terminal. A qualified electrician should 

perform this operation to prevent personnel or equipment damage. In 

certain applications, it may be desirable to operate this system on auto

matic level control. The control panel has the capability of automatic 

operation. This option should be discussed with a Radecca engineer prior 

to operation of the unit. 



Sorbent Loading 

The columns are equipped with an underdrain manifold system and a backflush 

header. Pea gravel should be loaded into the column to a level 3-4" above 

the underdrain. This is approximately at the bottom lip of the manhole. 

Sorbent material can then be loaded in the top manhole to a depth of 

2-3 feet (6-9 drums per column). The manholes should then be replaced and 

checked for gasket leaks by filling the columns with water before commencing 

operation. 

OPERATION 

Operation of the MKS is fairly straight forward and is discussed below, 

however, two associated actions, backflushing and disposal of spent sorbent, 

require some instructions. 

Backflushing 

Prior to using the MKS, it is necessary to backflush the sorbent to remove 

anthracite fines which can cause excessive bed pressure drop. The anthra

cite is currently used in the sorbent formulation as a diluent to improve 

the flow characteristics of the sorbent bed. Backflushing is accomplished 

by flowing clean or process water up through the columns. Table 3 lists 

the valve settings for various backflush operations. The water exits 

the skid at V25. Backflushing should be maintained until the effluent is 

free of fines. The columns can be backflushed singly, in parallel, or 

while one column is in operation. The flow rate is held to about 10 gpm 

per column by a flow control valve. The pump pressure gauge should read 

55-60 psig at the proper flow rate. The 01 and 02 MKS systems have only 

single flow control valves which are set at 5 and 10 gpm respectively. 
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TABLE 3 

Backflush Valve Settings 

Backflush Backflush Backflush Backflush* Backflush* 
Valve Left Tank Right Tank Both Tanks Left, Flow Right Right. Flow Left 

1 X X X X X 

2 X X X X X 

3 

4 

5 X X - X X 

6 XX X X 

7 X 

8 X 

9 

10 X 

n X X X 

12 X X 

13 X XX 

14 X X 

15 X X X 

16 X X X 

17 X 

18 X 

19 

20 

21 X 

22 X 

23 

24 X X 

25 X X X X X 

26 

Unless checked, valve is closed. 

* Cannot be done with Ql-MKS, V23 not present. 



In Service 

The columns can be operated singly, in series, or in a parallel mode. 

Flow control valves limit the capacity of each column to 20 gpm, regardless 

of single or series operation (10 gpm for 01 MKS). Parallel operation 

produces a flow of 40 gpm. Table 4 details the valve position for the 

various configurations. 

Normally, series flow is used. This allows for the greatest sorbent-

wastewater contact. Additionally, samples of the effluent from the first 

column can be analyzed to determine breakthrough before the effluent 

quality deteriorates. When the first column is exhausted, the sorbent 

can be changed and the contactors reversed in order to consume the sorbent 

in the second tank while polishing with the new material. 

Each column is also equipped with a differential pressure gauge. Fresh 

beds typically have pressure drops of less than 5 psi after adequate back-

washing. The MKS is equipped with a flow totalizer which records the volume 

of wastewater treated. With experience, the user should be able to predict 

sorbent exhaustion based on the volume of water treated. Pressure relief 

valves on each column are set at 100 psi. Each contactor is rated at a 

maximum pressure of 125 psi. 

Sorbent Removal 

Changing the sorbent will be necessary on a periodic basis, "which can 

be estimated using the flow rate and inlet organic concentration. Figure 4 

can be used as an approximation of the sorbent life for oily wastewaters. 

For example, a 100 ppm oil stream should be effectively treated for 16 

days if 9 drums of sorbent are used. 
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TABLE 4 

Valve Settings For Inservice Flow 

FLOW THROUGH FLOW THROUGH PARALLEL SERIES SERIES 
VALVE LEFT TANK RIGHT TANK FLOW RIGHT TO LEFT LEFT TO RIGHT 
IX XXX X 

2 X XXX X 

3 

4 

5 X X X 

6 XXX 

7 X XXX 

8 X X X X 

9 X XXX 

10 X X X X 

11 

12 

13 X 

14 X 

15 X 

16 X 

17 X XXX 

18 X X X X 

19 

20 

21 X XX, 

22 XX X 

23 XX 

24 X X . X X X 

25 

26 

2 7 ^ 

* Unless checked, valve is closed. 
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TABLE 5 

Valve Settings for Evacuating Columns 

Empty Empty 
Valve Left Right 

1 X X 

2 X X 
3 

4 

5 X 

5 X 
7 

7 

9 

10 

11 

12 

13 X 

14 X 

15 X 

16 X 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 X 

27 X 

14 
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GENERAL 
INSTRUCTIONS 

^ Price Pump Co, produces several models 
of straight centrifugal pumps and self-priming 

centrifugal pumps. They are made of several dif
ferent materials as well. In general, the Instructions are 

the same for all. 

INSTALLATION 
Base IMounted Pumps (Pedesfal Pumps) 
These pumps should be mounted on a rigid steel base that will not warp or 
flex. Each pump must be mounted in such a way that the pump shaft cen-
terllne Is on center with the driver shaft centerline. Pads and/or shims will 
be required on either pump, driver or both. The two shafts should not butt 
and distance between them will depend on coupling used. Do use a flexi
ble coupling and align it properly using straight edges and/or indicators. 
Misalignment will cause bearing failure and void warranty. Pulley driven 
pumps must have pulleys in line and good belt tightness practices fol
lowed. 

Close Coupled - Motor Pumps 
These pumps require no special care in mounting, although it is sugges
ted that they be firmly bolted to whatever surface is used. Adequate air 
movement over motor will help prevent overloads. 

Piping 
All piping should be supported independently of the pump. Do not place a 
strain on the volute. All suction and discharge should be made as short 
and direct as possible to reduce the friction head. 

1. Suction Piping — always place the end of the a suction pipe at least 
three feet below the surface of the liquid to prevent air from being 
drawn into the pump, as air leaks will cause the pump to lose prime, 
Horizontal lines of suction pipe should slope downward from the pump 
to avoid air pockets. Provide a strainer if possible. Suction lines must 
be at least the same size as inlet, or the next size larger, if possible. 

2. Discharge Piping — It is advisable to install a valve (Gate, Globe or 
Ball) and a check valve in the discharge line and close to the pump. The 
valve can be used to control the pump flow (closing valve increases 
friction loss, thus increasing head and reducing flow). It also allows 
the line to be shut if repairs are being made. A check valve will prevent 
back flow when pump is shut down. 

3. If pump is installed above the liquid, a check or foot valve must be in
stalled in the suction line, if the pump is not a self-priming unit, at the 

17 



4. 

1. 

2. 

1. 

furthest possible point from the pump. Use a suction no smaller than the 
suction size of the pump. If the line has several els, etc., we suggest us
ing the next larger size. 

Suction Lift — static plus friction, must not exceed that recommended. 
Vapor pressure must be considered also. Contact factory for NPSH re
quired. 

OPERATING 
Centrifugal pumps must receive an initial prime in ALL cases. 
Priming — Do not start pump before priming, except to check for proper 
rotation. Running in reverse may cause impeller to spin off. Merely jog 
switch to check rotation. Do not run pump with liquid in reverse, as this will 
increase possibility of impeller spinning off. Completely fill the pump 
volute and suction line. Remove air from volute by removing top pipe plug of 
volute while filling. After filling, check by turning pump shaft a few times. 
Add more water if required. It is suggested that during initial start-up that 
the discharge valve be closed and gradually opened as motor developes full 
r.p.m. This allows a gradual build up of power requirement. If pump does not 
build up pressure as motor develops speed, shut down and reprime. Do not 
attempt to prime pump or add liquid while pump is in operation. 

Starting a new or repaired pump — Follow instruction above after first 
checking for proper rotation. Also make sure impeller turns freely within the 
volute. Sometimes a new seal will leak slightly, but this should disappear 
within a few hours. 

MAINTENANCE 
Motor Pumps — If sleeve-ball combination motors are supplied, the sleeve 
should be relubricated with the proper oil every six to twelve months as indi
cated on the motor. 

2. Servicing & Repair — For specific seal service instructions and parts draw
ings and repair parts lists please read the other side of this pamphlet. 

TROUBLE SHOOTING: 
1, No liquid delivered: 

a. Pump not primed. 
b. Speed too low. Check voltage and frequency of driver, pulley selection, 

etc. 
c. Air leak in suction. 
d. Discharge head too high for pump. Use larger lines and reduce els, etc. 

or a different pump model. 
8. Suction lift too high. Consider vapor pressure and temperature. Increase 

size of suction pipe. Relocate pump, 
f. Incorrect rotation. Must rotate in direction of arrow cast on volute. 
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2. Not enough liquid delivered; 
a. Air leaks in suction. 
b. Speed too low 
c. Discharge head too high or higher than calculated 
d. Inadequate suction head to hot liquid. 
e. Impelleror volute worn. 
f. Excessive clearance between volute and Impeller of semi-open im

peller pumps. Reset by loosening set screws of bearing adapter (Ped
estal Pumps) or pump shaft (Motor Pumps) and move impeller toward 
volute. Recommend clearance is .010" 

g. Suction not submerged enough, causing air to enter suction line. 

3. Not enough pressure: 
a. Speed too low. 
b. Air or gas in liquid or leaking suction line. 
c. Damaged Impeller. 

4. Pump gradually loses suction: 
a. Leaky suction line 
b. Too high suction lift. 
c. Open end of suction line. 
d. Air or gas in liquid. 

5. Motor runs hot. (Note: Most motors will feel hot even when not over
loaded.) 
a. Discharge head too low or lower than calculated causing pump to de

liver a higher volume. Throttle discharge with valve. 
b. Heavy liquid or viscous liquid. 
c. Seal binding. 
d. Low voltage or low frequency. 

6. Seal leaks: 
a. Improper assembly 
b. Worn or cracked seal faces. 
c. Abrasive material being pumped building up around seal causing 

faces to separate. 
d. Running dry. 
e. Liquid not compatible with elastomers or other parts of seal. 

WARRANTY AND CONOITIONS: Price Pump MIg. Co. warrants pumps and parts and other devices of its 
manufacture and bearing its nameplate, when not misused or neglected, to be free from defects in workman
ship or materials. The Company's obligation under this warranty is limited to repairing or replacing at its fac
tory, any such product or part thereof which shall within one year alter delivery to the original purchaser bo 
returned to the factory, transportation charges prepaid and which on examination reveals to have been thus 
detective. The Company assumes no liability for consequential or contingent damages of any kind arising 
out of the failure of its product. A defect In the meaning of this warranty. In any part of said equipment shall 
not, when such part is capable of being repaired or replaced, operate to condemn such equipment. THIS 
WARRANTY IS EXPRESSLY IN LIEU OF OTHER WARRANTIES, OBLIGATIONS OR LIABILITIES EX-
PRESSED OR IKaPLIED BY THE COIVIPANY OR ITS REPRESENTATIVES. ALL STATUTORY OR II^PLIED 
WARRANTIES, INCLUDING ANY WARRANTIES OF MERCHANTABILITY OF FITNESS, OTHER THAN TITLE, 
ARE HEREBY EXPRESSLY NEGATED AND EXCLUDED. 
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DISASSEMBLY 
1. DISCONNECT POWER SOURCE TO MOTOR 
2. DISCONNECT ELECTRICAL CONNECTIONS, tagging wires carefully 

to preserve correct rotation. Loosen pump base. 
3. LOOSEN THE EIGHT 3/8"-16 BOLTS tiolding the volute to the motor 

bracket. Volute may be left in piping. 
4. SLIDE PUMP AWAY FROM VOLUTE until impeller is exposed. 
5. LOOSEN AND REMOVE THE THREE 1/4-20 SET SCREWS holding 

pump shaft to motor shaft. 
6. REMOVE IMPELLER, SHAFT & SEAL as a unit. Pullers may be used or 

2 large screwdrivers prying between back of impeller and bracket. 
7. If seal seat did not come out with shaft, pry from cavity. We suggest 

motor bracket not be removed. 
8. REMOVE SEAL FROM SHAFT by sliding toward motor end of shaft. 

May require force. Do not attempt to salvage. 
9. INSPECT SHAFT FOR WEAR. Remove impeller and snap ring. 

Note; Shaft has internal keyway. Check and remove key if not already 
out. 

REASSEMBLY 
1. CLEAN BRACKET AND SEAL CAVITY CAREFULLY. 
2. INSTALL NEW SEAT INTO CAVITY. Lubricate seat cup and tap gently , 

into place. Make sure seat is flat. Do not scratch surface. Use hollow 
wood dowel or plastic pipe. 

3. INSTALL SHAFT, aligning motor keyway and internal shaft keyway. 
Place key on motor shaft. Assembly eased by placing unit on bench 
with shaft up. 

4. LUBRICATE SHAFT AND/OR SEAL ID WITH LIGHT OIL. Slide new seal 
onto shaft until carbon rests on ceramic. Make sure carbon does not 
fall out of seal head, particularly if shaft is up. 

5. Place spring and washer over shaft. Depress and hold while snap ring 
Is installed in groove. Snap ring may be placed over shaft and slid 
down shaft to depress spring. 

6. INSTALL IMPELLER KEY, IMPELLER AND IMPELLER LOCK BOLT 
WITH WASHER. 

7. MOUNT VOLUTE WITH NEW GASKET. Note; Use care arid tighten all 
bolts evenly. Rotate shaft frequently and check for rubbing. Several 
adjustments may be needed. 

8. AFTER RECONNECTING ELECTRICAL CONNECTIONS as tagged, 
prime according to instructions. Make sure all air is removed. 

9. JOG SWITCH to determine if rotation is correct. If not, reconnect. 
10. REPRIME AND RETURN TO SERVICE. 
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PARTS LIST 

A. Motor witti Base Contact Factory 
8. 1/2" Pipe Plug • 316SS • 2 req'd 0561 
C. Motor Bracket 0292 
0. Volute Bolts • (8 req'd) 0724 
E. Impeller Stialt Key 0305 
F. Volute Gasket 0301 
G. End Plate Gasket (optional) 0302 
H. End Plate Bolt (4 req'd) 0914 
J. Impeller (speclty diameter) 

A loss 0298 
B 1SSS 0298 

K. Volute w/pipe plugs 
A loss 0295-1 
B ISSS 0297-1 

L. Impeller Bolt 0303 
M. Impeller Wastrer 0304 
N. 1/8" Pipe Plug • 318SS - (2 req'd) 0559 
0. Double Seal End Plate (optional) 0293 
P. Strait w/Set Screws 

. T.21 Seal 0294-1 
T. 9 Seal 0294-2 

R. Seal with Seat 
Viton 0122 
Tellon (T9) 0123 

S. Motor Bolts 0586 
T. Snap Ring 0372 

u. Motor Shalt Key 0135 
(Not shown) 

P D E G H J K 
A B \ \ \ / / / / 
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DESCRIPTION 
The Mersey Model MVH sizes 30-

SO-100 and 160 Magnetic Drive 
Turbine Meiers wiin exclusive 

patented Retro Ttirust* feature 
provides for longer life over a 

wider range of accuracies. At low 
flow rates tbe rotor's tungsten 

caroide thrust bearing floats 
against the saponire bearing 

located in the meter casing. As 
flow rates increase the retro-

thrust feature allows the rotor to 
float away from the sapphire. 
At high now rates the rotor's 

stainless steei shaft floats 
against the upstream sapphire 

beating, thereby minimizing wear 
and thus assuring extended 

operating life. 

The Oura-OriRegister is 
permanently hermetically sealed 

between a glass dome 
and metal housing. 

The register 
cover Is constructed ol cycolac 

plastic. The register is hold in 
place by a polypropylene clamp 

band which allows tor positioning 
the register in the most conven
ient reading position. Registers 
are available with center sweep 

hand, straight reading indicating 
cubic feet. U.S. gallons, cubic 

metres and Hires. 
The measuring chamber is 

composed of a noryi plastic inlet 
hub. polypropylene rotor and 

Strainer on the MVR-30-50 and 
too. The measuring chamber on 
the MVR-160 IS composed of a 

noryi plastic inlet hub. 
polypropylene rotor and stainless 

steel ring strainer. 

The strainer screws Into 
the inlet nub. The MVR win 

operate at temperatures from 32* 
to 130'F. and will operate with 
particles of sand in the water. 

Outer cases are iime-proven 
cast bronze. 

Bottom plates are available in 
botn bronze and enamel 

coated cast iron. 
Bronze only on the MVR.160. 

A full Buna N rubber liner for 
the MVR 30-S0 and tOO bottoms 

and an gPT liner lor the MVR-t60 
are provided for corrosion 

protection. 

Meter case is lapped to receive 
4 stainless sieei casing bolts 

and washers which secure the 
bottom to the meter housing. 

The Mersey MVR Magnetic Drive 
Turbine Meiers are also available 
In compact models wiin varying 

spud sizes. 

C'd — 
-.gn-.moac'.-

3ia»iie 
d'Otccii 'cgtittr 

Siimicas at«ti 

]*«> ftOlO 

Ciarno 6and 
tJlOtiat for pott, 
hontng ihe rtgt»v 
tef m tne mosi 
con««nitni potf 
tion. 

Dura On 
<TeQ»»ier • 
maQnaticatiy 
orivtn • «a«v 
'.9 • 
cen^menntr 
ne/fPai'caiiv 
ttateo (o 
C'«tr«ni logging 

M) brgnsp CM* 

MVR inlertors 
Will perlorm m 
lamperalufp* 
liom J2*F 10 
130*P (NO moro 
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cauaad Ov n'gn 
(tmporaturfls or 
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MVR-30 

rLOw 

MVR.50 

RATI -U.l O^H 

MVR.100 
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ALO« OATt -U l ORI*. «V.O« «ATt> W » 0 R W. Ito l«0 too 

Waqnelic Driva Turbine Meters, sizes 30-50-100 and t60 
sbail nave bronze outer cases. The register lid and ciamo 
band snati be made of trign impacl-resistant plastic to pro
tect the register. Tbe clamp band snail nold tne rcgisler 
and hd in place by means of one stainless steel fastener 
and nut. Both ttie lastencr and ctamp band snalt be drilled 
to receive sealing wire. Tbe clamp band snail allow lor 
positioning tne register in tne most convenient reading 
position. 

The register snail be completely separated from tne water
way and snail be available wnn center sweep band, straignt 
reading indicating cubic feet or U.S. gallons, cubic metres 
or litres. The register snail be permanently nermcticaliy 
sealed between a glass dome and metal bousing. The 
register snalt be driven by a ceramic magnet. 

SPECIFICATIONS 
The measuring chamber on MVR 30-50-100 shall be com
posed of a plastic inlet hub. rotor and strainer whereas the 
measuring chamber on the frlVR 160 snatI be composed of 
a plastic inlet hub and rotor and a stainless steel ring 
strainer. The chamber shall be held in place with |4| lour 
stainless steel screws. It shall not be adversely affected by 
temperatures from 32'F. to 130'F. or by particles of sand. 
The meter shall incorporate a patented Retro-Thrust • 
design to assure mammum operating hf;. The rotor thrust 
bearings shall be sapphires and the bushings, graphilar. 

The boliom plate shall be eifher bronze or enamel coated 
cast iron on the MVR 30 50-100. bronze only on the MVR 
160. Both snail be protected with a thick rubber tmer. The 
meter case snail be tapped to receive im four stainless 
steel bolts and washers which secure the bottom to the 
meter housing. 
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ELECTRICAL 

BILL OF MATERIALS 

Item 

1 

2 

3 

7 

8 

9 

10 

11 

12 

13 

14 

Description and Part No. 

Fuse, dual element time delay. Bussman 
#FRS-R-15 

Motor starter, Nema size 0 coil voltage: 
24 VAC. Furnas #14 CF 32 AJ 

Melting alloy, standard trip heater for 
Nema size 0 starter Furnas #H31 (7.70 -
8.54 amp) 

Melting alloy, standard trip heater for 
Nema size 0 starter Furnas #H25 (4.01 -
4.50 amp) 

Power monitor, 3 phase, 480 VAC. provides 
over voltage, under voltage and phase 
sequence protection. Time Mark #C269-480 

Power monitor, 3 phase, 240 VAC provides 
over voltage, under voltage and phase 
sequence protection. Time Mark #8269-240 

Two position maintained oiltight selector 
switch. Cutler-Hammer #10250T3011 

Three position maintained oiltight selector 
switch. Cutler-Hammer #10250T1323 

Transformer 480/240, 50 va, Jefferson 
#637268 

Transformer 480/24, 50 va, Jefferson #240201 

Terminal with 600 v clearance, Buchanan #525 

Fuse/switch terminal block. Buchanan #352 

Fuse, dual element time delay. 1 amp 
500 vol, 13/32" X 1-1/2" KTK 1 amp 

Enclosure, Nema 12. 30" H x 24" W x 8" D 
Hoffman #A-302408LP 

Reference 
Designator 

Part of FXl 

MSI, MS2 

MSI 

MS 2 

KOE-2 

KOE-1 

SWl 

SW2 

T1 

T2 

TBI, TB2, TB3 

Part of TBI 

Part of TBI 

N/A 

Qty. 

6 (3 spares) 

2 

3 

1 

1 

1 

1 

32 

1 

2 (1 spare) 

1 
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Page Two 

Item Description and Part No. 

15 Circuit breaker, 3 pole, 30 amp, 480 vac. 
Westinghouse #EHC3030 

16 Line terminal lugs, Westinghouse 
#6248100002 

17 Fuse block, 3 pole, 480 VAC (suitable for 
buss FRS series dual element time delay 
fuses) Taylor #60303 

18 Mechanical interlock for Nema size 0 
starters. Furnas #49CCF22H 

19 Electrical auxiliary interlock for Nema 
size 0 starter with one N.C. contact 

20 Contact block with pressure terminals, 
one N.O., one N.C. Cutler-Hammer #10250T1 

21 Contact block with pressure terminals, 
two N.O. Cutler-Hammer #10250T2 

22 Legend plate, blank Cutler-Hammer #10250TS36 

23 Legend plate, hand-off-auto. Cutler-Hammer 
#10250TS51 

24 End block for terminal strip. Buchanan #330 

25 Subpanel 27"H x 21"W. Hoffman #A-30P24 

26 Drip shield kit. Hoffman #A-DK24A 

Reference 
Designator 

CBl 

Part of CBl 

FXl 

Qty. 

1 

1 pkg. of 3 

1 

Part of MSI 
and MS2 

Part of MSI 
and MS2 

Block 2, 3, 4, 
5, 6 and 7 for SWl 

Block 1 for 
SWl 

Part of SWl 

Part of SW2 

Part of TBI, TB2, 
and TB3 

N/A 

N/A 

1 
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lnnova4S 

AUXILIARY ELECTRICAL INTERLOCK 
FOR STARTERS AND CONTACTORS 

fik Ho. 
49.H054682 

C^r. No. Of Citii W'.ot 
14 a 40 OPEN A NEMA 1 

OO-O-MP-P/* 
0«io 

JANUARY, 1978 

CONTINTS Of 
INTtltOCX KIT 

N.O. Kit No. 490S4C42NO 
I Normjily Op*n lnt*flack 

f Mounting Scrtw 

N.C. Kit No. 490S4«a3NC 
I NetmoUy Cte«*d Intffleck 
t Mewnttng Scrow 

CONTINTS Of 
TANOIM MOUNT KIT 

Kit »4o. 491I0M89 

A SuritcK Tio-fin 

t 2 IntuUto'* 

C Mounting Scrow 6/32 

CONVERTING NORMAUY OPEN 
TO NORMALLY CLOSED 

I. Remove both terminel screws end clip es 
shown. Remove interlock cover. 

MORWAllY 
OPEN 

2. Turn convertible terminel to position de

sired for Normelly Open or Normelly Closed 

es shown ebove. Replece cover end terminel 

screwv 

SINGLE INTERLOCK MOUNTING 
lnt«rlock may be mounted on either aide of control. 
Hold interlock on aide of the control as ahown above and 
secure in place with mountin9 acrew. Make aure the 
interlock lines up with the aligning notchea on ihe control. 

UFT HAND 
TANDEM MOUNTING 
SHOWN 

SECOND 
INTE&IOCK 

INTEaiOCK 

SWITCH TIE-PIN A 

(NSUIATOB » 

TANDEM INTERLOCK MOUNTING 

NOTE: If interlock was previously mounted, the mountmg 
screw will have to be removed. 

1. Place Switch Tie-Pin A on Pusher of interlock. 

2. Hold second interlock in place making aure Tie-Pin A 
and Insulators B are aligned. Secure with Mounting 
Screw C furnished in Tandem Mounting Kit. 

NOTE: For right hand mounting insert mounting screw 
C from opposite side. 

FURNAS ELECTRIC COMPANY . BATAVIA. ILLINOIS imiF FURNAS 
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Innova 45 

HORIZONTAL MECHANICAL INTERLOCK 
FOR STARTERS AND CONTACTORS 
KIT NO. 49CCf2IHP S KIT NO. 49CCF22H 

KIT 49CCf22HP KIT 49CCF22H 

.-Ik . <.< ; k. 

-W 

ta 

49-HCCF22H 
C«l. No OF 

NOVEMBER. 1972 

SPRING CLIP A 

sl^ 
PfiVE i 

'\N ^ .a 

'-s % 
CONTENTS OF KIT 
1 PANEL 
6 SCREWS (10-32. 
I INTERLOCK ASSEMBLY 

1. Mount units (StAriers or Contactors) on panel if sup* 
phed with kit or dnil holes as required. See Fig. 4. 

2. Remove arc box cover by pushing Spring Clip A up 
and Clip 6 down as shown <n Fig. I. 

3. Remove arc bo* by loosening two captive screws C 
CO arc box. Fig. 3. 
NOTE: If auxiliary interlocks are used between the 

units (maximum of two) they must be installed 
on the proper arc box before jr is positioned 
on Its base. 

4. Hold interlock assembly in unit as shown in Fig. 2. 

CAUTION: Be sure interlock assembly is positioned as 
shown. Large metal side plate must be 
down and "T" shaped interlock parts must 
be up. 

4.1 place left arc box on base. Fig. 3. 

4.2 Check for no binding. 
4.3 Tighten two captive screws C. 

5. Assemble the nghr hand arc box and secure with the 
two captive screws C. 

6. Check manually to be sure devices operate free and 
correctly. Only one unit should close at a time. 

7. Replace arc box cover and return the spring clips A 
and B to their original positions. 

WIRING 
Wtre the units as reouired for the insfalldtion. It is recom
mended that normally dosed electrical interlock kits be 
used m .^ddition to the mechanical interlock kit to con
form iQ Mondtrd svifing practices and NEMA standards. 

CONTENTS OF KIT 

6 SCREWS (10-32.v.) 
I INTERLOCK ASSEMBLY 

BAit 

FIG. 1 

.jrj.pg ilu 
\ 

MOUNtING 
OANtl 

FIG. 2 

FIG. 3 

FURNAS ELECTRIC COMPANY . OATAVIA. ILLINOIS 
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lnnova45 
V«wMdml>M o« 

MAGNETIC CONTROLS 

»ii. •». i4<scr 
C*l. No. or 0*il 

14BF. MCF, I4DF, 14EF 
40BF, 40CF, 40DF, 40EF 

00, 0, I, IP, « 1»'4 

JUNE, 1983 

'J. f-

raiT Ntuaau 
nua raat^NAM less 

Sil* 00 
- tacr 1 

Slia 0 I 
1 ICDf 
1 SUt t 

I4IS 
lils ir 4 ICS 

Power Pole 7SDF14 75CFM 75DFI4 75EF14 
A Contacts & Spring, One complete pole 

Interlock Polo 75AF14 75AFI4 7SAF14 75AF14 
B Cross Arm (less contacts) 054670 001 054670 001 054670 001 054670 001 
C Crou Arm Base 054873 001 054873 001 054873 001 054873 001 
0 Cross Arm Springs 024826 001 024826 001 024826 001 024826 001 
E Ctott Arm Screw 025013 001 025013 001 025013 001 025013 001 
F Contact Board Cover 073062 001 073062 001 073062 001 073062 001 
C Contact Board (less contacts) 073116 022 073116 022 073116 0 22 073116022 
H Armature Spring Clip 024817 001 D24817001 024817 001 024817 001 
J Magnet and Armature 025551 001 025551 001 025551 001 025551 001 
K Contact Board Screw 024827 001 024827 001 024827 001 024827 001 
I Base 074400 001 074400 001 074400 001 074400 001 
M Coil 60 Hz. no-120/208-240 Volts 50 Hz. no Volts 75073070A 75073070A 75073070A 75073070A 

208-240/440-480 Volts 220 Volts 75073070C 75D73070C 75073070C 75073070C 
550-600 Volts 550 Volts 75073070E 75D73070E 75073070E 75073070E 

N Coil Spring Clip 024815001 024815001 024815001 024815001 

Melting alloy (sid.) 
f 1 Polo 480CnA2 480CnA2 480CnA2 48ECnA2 

Melting alloy (sid.) 13 Pole 480C31A2 4B0C3IA2 480C31A2 48EC31A2 

Standard Bimetal 
ri Pole 48DC17AA2 48DC\7AA2 480C17AA2 48EC17AA2 

P Overload Relays Standard Bimetal I3 Pole 480C37A2 4aOC37A2 480C37A2 48EC37A3 
.. . .r 1 Pole 480CI8AA2 480CI8AA2 480CI8AA2 48ECI8AA2 

Amb. Compensated Bimeraii ^ 
480C38A2 48DC38A2 4SOC3BA2 4eEC38A2 

NOTE: Whon erdsring repl«c«m*nl parts, givs catalog number of control and part name and number. 

Furnas Electric Company - Batavie, Illinois, U.S.A. 
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THREE PHASE MAGNETIC STARTER 
'JS£ COfPEW ONLT. row set NOTC 4 

4U4IL.*')* CC4lA>:V<t4 |«90)44«2*IC 
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$*At*r-SrO* »Utri«wrTON •^0^544oa 
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P>LOT C>CMT 'i2o.240.«ioe«ooviitoo:«^4« 
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UctCTM 

OuM. vOkT*C| 
CCii. CONKCCTOO 

ICL-CA 
1/ m mi\.om vaTACCi 

C0hNiCTn>«j ro4 
SILCCT04 SWITCH 

C0»*<CTIC«*S '0« 
StMCTt i ••«{ 

c;»»T«ot 

I t:»»HtCT.O»A TC« 
, 40T LiftwTir i«Q'QJ 

D24863 

wi£i 
;i A MM or 4 itaoaTic. *uitu4*T ••rcm.ocis 
. MAT ec su»»\.iio 4s«LOM>«io. 
t-fO« SCA444TC COMTBCL ^IIDITASC V7u»Cl 

BlMOwt XM^I VAHO C»Tna 
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OH VH »V*0« «M|M 4\.UM>HUI4 •««l VWO 
AITS 4ni0eTZ«A. •OACA0C IHSTALLCO 

I: 

IH ' -
«? C — 111^1—1-1 i 

T 
5OL OOL U 

T| TJ 1 

-'.t. 
Horc 

OATlOHAi.1 I 

I 

0*ll»l.0A0_ 
ACLAT COHUCT 

AA.ti:«HkTt AOirCa li SmCLt <1 ?•© AwASf » 
SiSTTM I| BHASt •! rcva • 

v'Hi coNHicnoNS 1! L. I Ll i • Ll 1 tZ 1 LS 1 LA 1 

STAMTCe L.IHC IILI {LZILSII LI 1 LZ ILS i j J 
TCaWHALS LOAO t| Ti jTzjrs ' Ti ! rzi rsi f ii 

LOAO C0H*<cTOlS jn|T,, .. TI j TZI T)| r«| 
HQTC T«o AH4U 4 «4tt inTC«s ACOMec AOOITIOH 

or AO»ea AOLC KIT AtHossisz roASACAiMO 
"..L LiHts 'Sires coT-»ui*'4nH».»i 

fURNAS tlECTRIC COMPANY, BAIAVIA, lUINOIS 

CATALOG fJUMDER 

14CF32AJ 
MAGNET COIL RATING 

24 60 
VOLTS HERTZ INSPECTED 

H "Sund.rd Trip" HEATER ELEMENTS 
FOR MELTING ALLOY RELAYS 

Healers shown in tne ta-
ble provide a mannfTum 
(rip raring of of 
the motor nameoiaie am* 
re>es. which is suitadiu 
lor 40' C motors, for all 
other motors select heat* 
ers one cede number 
lower than soecified in 
the table, which give a 
rraaimum trio rating of 
approKimetely 1 l6°o. 

Ihe tripping current of 
any heater in a 40® C 
ambient is 25®o gteatef 
than the lower value of 
motor amperes shown in 
table. 

Starters do no! provide 
protection from short cir-
cuits. A protective device 
should be provided in 
accordance with the 
N.E.C. (C.E.C. in Canada) 
and not cscced the 
values shown in the 
table. 

PROTECTIVE DEVICE: 

•fuse Of inverse time cir
cuit breaker, fuses above 
600 amps are Class "I". 

tirsstantaneous trip circuit 
breaker. 

full Load Haaler 
Mo. Amps. Code 
Min. Mas. No. 

Mae. Rat. 
of Prot. 
Oevico 

t 

.35 .39 HI 3 

.40 .44 Ml 2 

.45 .50 H3 3 

.51 .55 H4 2 

.56 .61 MS 2 

63 .68 H6 3 

.6'? .74 H7 3 

.75 .82 HB 3 

.63 .92 H» 3 

.93 1.02 HtO 4 

V03 1.13 H11 4 

I.U 1.29 Hll 4 

1.30 1.45 HI! 5 

1 46 1.57 HI4 5 

1.58 1.74 HIS 6 
1.75 1.92 HI6 6 

1.93 2.18 H17 8 
7.19 2.34 HIS 8 

2.35 2.62 H20 10 

2.63 2.97 H21 10 

7.90 3.25 H21 12 

3.76 3.60 H23 13 
3.61 4.00 H24 IS 

4 Of 4.50 HIS IS 

4 SI 5.10 H76 20 
5.11 6.32 Hia 25 
6 33 6 01 H29 25 
6 82 7.69 H30 30 

7.70 0.54 H3I 30 
8.55 9.54 H32 35 
9.55 10.7 H33 40 

10 8 12.1 H34 40 

17.2 17.7 H35 45 
>2.8 t40 H36 45 
14.1 14 9 M37 60 

15.0 16.9 H38 60 

17.0 18 1 M39 60 

mwiei OUMO.EAS 
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3-PHASE 
POWER MONITOR 

MODEL 269 INSTALLATION 
INSTRUCTIONS 

POrCNTIALLT HAZARDOUS VOLTACCS A8C PRESENT AT TMC TCRNIMALS 
OF THE MOrEL 269. ALL £LECT?ICAL PO'JEP SHOULO BE RCHQVEO 
WHEN COHKECTINC OR OISCOr.'f.ECTIfiC wiaiNC OR MAiiSC AOJUSTHEKTS 
TO THE UMIT. THE UNIT SHOULD BE INSTALIEO ANO SERVICED BT 
QUALIFIEO PERSONNEL. 

!«STflt.i.ari;;N: 

THE THREE PHASE WIRING SHOULD B 
HARKED A, B AND C. THE CONTROL 
OPPOSITE END or THE UNIT TO TP-
HAPKINGS. THE HARKINCS SHOWN C'. 
CONDITION or THE CONTACTS. IF ' 
•JHEN POWER IS APPLIED (INDICAT? 
THREE PHASES ARE PRESENT AND ?F 
PHASES ARE CCRRECT, ROTATE THE 
COUNTER-CLOCKWISE AND THE -OVE? 
:F THE CONTACTS STILL DO NOT V 
UMT . REVERSE TWO OF THE THREE 
POWER. THE CONTACTS SHOULD THC'I 
CONDITION (INDICATOR LlTtS OFF) 

ADJUSTHCNT: 

BOTH THE UNDER AND OVER VOLTS AOJUSTHENTS ARC SCALED AT FIVE 
VOLT INCaCHENTS. SET EACH ADJUSTMENT TO THE DESIRED VOLTAGE 
TRIP LEVEL, THEN SET THE OELA* StCaNQS ADJUSTMENT TO THE 
HINIKUH TIME OELAV NECESSARY TO PREVENT NUISANCE TRIPPING. 

£ CONNECTED TO THE TERMINALS 
WIRING WILL BE CONNECTED AT THE 
TERMINALS WITH THE CONTACT 
THE UNIT ARE THE FAILED 

-E CONTACTS DO NOT TRANSFER 
f LITES OFF}. CHECK THAT ALL 
THE CORRECT VOLTAGE . IF ALL 
UNDER VOLTS' ADJUSTMENT 
VOLTS- AQJUSTTNT CLOCKWISE. 
ANSFER, REMOVE POWER FROM THE 
PHASE WIRES THEN REAPPLY 

TRANSFER TO THE OPCRATI.HG 

11440 E. PINE 19181438-1220 TULSA, OK 74116 

30 
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PAGE 1 ^ 
RECEIVED: 07/02/85 

^ c o R p o R'A T I 6 ii 
•W 

Analytical Serv REPORT 
03/20/86 12:00:56 

LAB # 85-07-015 

REPORT Radian 
TO Bl. 4 

Austin 

ATTEN Robt.Hal lace/Mi 11 Boettner 

CLIENT MAXIN SAMPLES 
COMPANY Maxin Eng. 
FACILITY 

NORK ID No. End of Foundation Excav. 
TAKEN 
TRANS Fed Ex. 436499766 
TYPE Qilu Water 

P.O. # 229-025-01-20 
INV. # 6108 

PREPARED Radian Analutical Services 
BY 8501 MoPac Blvd. 

P. O. Box 99^8 
Austin# Texas 78766 

ATTEN 
PHONE (512) 454-4797 

CERTIFIED BY 

CONTACT QRIMSHAW 

Duplicate of report of 07/11/85. 

Footnotes and Comments 

» Indicates a value less than 5 times the detection limit. 
Potential error for such loui values ranges between 
50 and lOOX. 

e Indicates that spike recoveru for this analusis on the 
specific matrix utas not tuithin acceptable limits indicating 
an interferent present. 

SAHPLE IDENTIFICATION 
03 Trip Blank VGA 
11 #6 
12 ttT ; 

Analytical Serv TEST CODES and NAMES used on this report 
EX 625 Extraction onlu - 625 BN/A 
IFB BS BNA Screen bu IFB method 
M625 A Method 625 Acid Compounds 
M625 B Method 625 Base/Neutrals 
MSNS S GCM5 Characterization-ADN 
MSNS V GCMS Characterization-VOA 
MS 624 EPA Method 624/GC-MS 

# 



O V.J 
PAGE 2 Analytical Serv REPORT LAB # 85-07-015 
RECEIVED: 07/02/85 RESULTS BY TEST 

1 TEST CODE ! Sample U 1 
! default units ' (entered units) • 
: i s 
i EX_625 I 07/02/85 
S date complete ! 

I IFBJS I 07/01/85 
: date complete ' 

WA ^ 



C O R P oT RATION 

PAGE 3 
RECEIVED: 07/02/85 

SAMPLE ID #6 

O 
Analytical Serv REPORT 

Results by Sample 
LAB H 85-07-015 

FRACTION HA TEST CODE 11^211 NAME Method 625 Acid Compounds 
Date & Time Collected 07/01/85 Category 

DATA FILE 2CU07015C11 
CONG. FACTOR 11 

DATE EXTRACTED 07/02/85 
DATE INJECTED 07/05/85 

ANALYST 
INSTRUMENT 

MA VERIFIED BY 
COMPOUNDS DETECTED 0 

NPDES SCAN EPA 

llA 

8A 

lA 

2A 

3A 

6A 

21A 

22A 

24A 

31A 

34A 

57A 

COMPOUND 

2.4i6-trichloTophenol 

4-chloro-3-methy1phenol 

2-chlorophenol 

2« 4-dichlorophenol 

2i4-dimethyIpheno1 

2-ni trophenol 

RESULT NPDES SCAN EPA 

ND S 
! 

ND : 

SURROGATE RECOVERIES 

SCAN CODE 

448 ASl 

340 AS2 

1075 ASS 

AS4 

ND 

ND 

ND 

_ND I 

COMPOUND RESULT 

dS-ohenol 33X 

2-f 1 uorophenol S&V. 

2.4.6-tribromophenol lOOX 

d3-phenol 

7A 

' 5A 

4A 

9A 

lOA 

COMPOUND RESULT 

5BA 4-nitrophenoI ND 

59A 2»4-dinitrophenol ND 

60A 2-niethy 1-4/6-d ini tropheno 1 ND 

64A pentachlorophenol W 

65A phenol Ts'D 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in ug/1 unless otheruise specified. 

I • . 



CORPORATION ^ ) 

PAGE 4 ' Analytical Serv ' REPORT LAB # 85-07-015 
RECEIVED: 07/02/85 Results by Sample Continued From Above 

SAMPLE ID !6 FRACTION HA TEST CODE ni2LA NAME Method 625 Acid Comoounds 
Date & Time Collected 07/01/85 Category 

ND = not detected at EPA detection limit method 625» (Federal Register^ 11/26/84). 
BL = detected in reagent blank; background subtraction not performed. 
J ^ estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). riinimum detection 
limits should be multiplied bg conc. factor. 



CORPORAV i' O N 

PAGE 5 
RECEIVED: 07/02/85 

SAMPLE ID #6 

Analytical Serv REPORT 
Results by Sample 

FRACTION UA TEST CODE M^5 
Date & Time Collected 07/01/85 

LAB # 85-07-015 

B NAME Method 625 Base/Neutrals 
Category 

DATA FILE 2CU07015C11 DATE EXTRACTED 
CONG. FACTOR 11 DATE INJECTED 

07/02/85 
07/05/85 

ANALYST 
INSTRUMENT 

WA VERIFIED BY LAK 
COMPOUNDS DETECTED 14 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

IB 955 IB acenaphthene 1200 • • 

! 
• 

41D 61B N-ni trosod imethylamine WD 

4B 5B benzidine ND 

• • 

! 
• 

43B 62B N-nitrosod iphenyIamine WD 

46B 8B li2» 4-trichlorobenzene ND 
1 

J 
J 
1 
1 

42B 63B N-nitrosodi-n-propyIamine WD 

33B 9B hexachlorobenzene ND 

1 

J 
J 
1 
1 

13B 66B bis(2-ethyIhexyllphthalate WD 

36B 12B hexachloroethane ND 
1 

S 
: 
• 
f 

1 

15B 67B butyl benzyl phthalate ND 

IIB 18B bis(2-chloroethy1)ether ND 

1 

S 
: 
• 
f 

1 

26B 68B di-butyl phthalate WD 

16B 20B 2-chloronaphthalene ND 
• 

• 
29B 69B di-n-octyl phthalate WD 

20B 25B 1.2-d ichlorobenzene ND 
1 

• « 24B 70B diethyl phthalate WD 

21B 26B 113~d ichlorobenzene ND 
• 
1 
1 

1 

25B 71B dimethyl phthalate ND 

22B 27B li 4'-dichlorobenzene ND 
• 
• • 
i 
• • 
1 

SB 1617 72B benzo(alanthracene A 720 

23B 28B 3«3'dichlDrobenzidine ND 

• 
• • 
i 
• • 
1 

6B 1934 73B benzoCaIpyrene 770 

27B 350 2» 4-dinitrotDluene ND 
• 
! 
1 
t « 
1 

7B 74B benzo(b>fluoranthene » WD 

28B 36B 2» 6~dinitrotoluene ND 

• 
! 
1 
t « 
1 

9B 1848 75B benzo(k luoranthene •» 850 

29B 37B 112-d iphenylhydrazine ND 
• 
1 
1 

• 
18B 1623 76B chrysene A 790 

31B 1380 39B fluoranthene 1700 
t 

1 

! 
S 

2B 925 77B acenaph thy 1ene 1000 

17B 40B 4-chloropheny1 phenyl ether ND 

t 

1 

! 
S 3B 1194 78B anthracene B 1100 



•U 
PAGE 6 
RECEIVED: 07/02/85 

SAMPLE ID #6 

CORPORATION u 
Analytical Serv REPORT 

Results by Sample 

FRACTION HA TEST CODE M^SJ 
Date & Time Collected 07/01/85 

LAB # 85-07-015 
Continued From Above 

NAME Method 625 Base/Neutrals 
Category 

SURROGATE RECOVERIES 

SCAN CODE 

571 BSl 

845 BS2 

1446 BS3 

BS4 

RESULT 

d5-ni trobenzene 100% 

2-f luorobiphenul 55/C 

dl4-terphenyl_73% 

d10-b ipheny1 

14B 41B 4—bromopheny1 phenyl ether ND 
( 
! 8B 
1 

32B 

2483 79B benzo(ghi)perylene 200 

12B 42B bis<2-chloroisopropy1)ether 
I 

ND 

! 8B 
1 

32B 1035 SOB f luorene 1400 

lOB 43B bis(2-chloroethoxy)methane ND 44B 1188 81B phenanthrene B 2400 

34B 52B hexachlorobutadiene ND i 1 19B 82B dibenzo(a.h)anthracene 

35B 53B hexachlorocyclopentadiene ND 37B 2353 83B indeno(1.2.3-cd>pyrene 220 

3BB 54B isophorone ND 45B 1417 84B pyrene 1500 

39B 678 55B naphthalene 8000 

40B 56B nitrobenzene ND 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
All results reported in ug/l unless otherwise specified. 
ND = not detected at EPA detection limit method 625. (Federal Register. 10/26/84). 
* = benzo(b>fluoranthene and benzo(k)f1uoranthene co-elute. 
A = benzo(alanthracene and chrysene co-elute in high concentrations. 

M mm Bv.i ^ma 



PftGE 7 Analytical Senv REPORT LAB tt 85-07-015 
RECEIVED: 07/02/85 Results by Sample Continued From Above 

SAMPLE ID !6 FRACTION HA TEST CODE !1i25J NAME Method 625 Base/Neutrals 
Date & Time Collected 07/01/85 Category 

Q = anthracene and phenanthrene co-elute in high concentrations. 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 

^ ^ 



COM 

PAGE 8 
RECEIVED: 07/02/85 

SAflPLE ID #6 

CHRO # 2CU07015C1 
SAMPLE SIZE 920 ml 

SCAN 

785 

980 

523 

532 

648 

802 

859 

884 

897 

Analytical Serv " REPOi 
Results by Sample 

LAB # 85-07-015 

m 

FRACTION HA TEST CODE MSNS^ NAME GCNS Characterlzation-ABN 
Date & Time Collected 07/01/85 Category 

DATE ANALYZED 07/05/85 

COMPOUND 

2-methuInaphthalene 

d ibenzofuran 

benzene.l-propenul-

Ih-indene 

cucloprooCalindene.1.la.6.6a-tetra 

hudro 

cuclopropCalindene.1.la.6.6a-tetra 

hudro 

naphthalene.1-methul-

1.1^-b jphenuI 

NaDhthalene.2.7-dimethul 

naphthalene.2.3-dimethul 

1069 lh~phenalene 

1124 9H-fluorene.4-methu1-

1167 dibenzothiophene 

12Z1. phenanthrene. 3-methul-

UNITS uo/1 

RESULT 

3200 

^260 

4500 

8100 

870 

1000 

3700 

1800 

1600 

2400 

660 

550 

_5iQ 

1300 

VERIFIED BY LAK 

CONF REF 
LEVEL CMPD 

K39 



PAGE 9 
RECEIVED: 07/02/85 

SAhPLE ID #6 

CHRO » 2CU07015C1 
SAMPLE SIZE 920 ml 

SCAN 

1285 

1314 

o 
Analytical Serv REPORT 

Results by Sample 
LAB # 85-07-015 

V,J 

FRACTION ilB TEST CODE (1SNS_S NAME QCMS Cbaracterization-ABN 
Date & Time Collected 07/01/85 Category 

DATE ANALYZED 07/05/85 

COMPOUND 

phenanthrene. 4-fnethu I 

Dhenanthrene. 3-methul 

naohthalene.2-phenu1 

UNITS UQ/I 

RESULT 

1700 

1200 

VERIFIED BY LAK 

CONF REF 
LEVEL CMPD 

840 



CORb^ORATION 

PAGE 10 
RECEIVED: 07/02/85 

SAMPLE ID #7 

CHRD # 4CQ07015V2 
SAMPLE SIZE 50 ul 

SCAN 

483 

526 

A: 

Analytical Serv REPORT 
Results by Sample 

LAB # 85-07-015 

FRACTION 12A TEST CODE MSNS_V NAME GCMS Character!zation-VOA 
Date & Time Collected 07/01/85 

DATE ANALYZED 07/02/85 

COMPOUND 

total xulenes 

2» 3-d ihudro—Ih-indene 

UNITS uo/1 

RESULT 

2200 

Category 

2500 

VERIFIED BY L^ 

CONF REF 
LEVEL CMPD 

1^ 
g-H mm B...1 



PAGE 11 
RECEIVED: 07/02/85 

SAMPLE ID #7 

'ij 
Analytical Serv REPORT 

Results by Sample 

i ) 

LAB # 85-07-015 

FRACTION 12A TEST CODE MS 624 NAME EPA Method 624/GC-MS 
Category 

DATA FILE 4CU07015V;i2 
CONC. FACTOR 100 

Date & Time Collected 07/01/85 
DATE INJECTED 07/02/85 ANALYST 

INSTRUMENT 
MM VERIFIED BY LAK 

COMPOUNDS DETECTED 3 

NPDES SCAN EPA 

3V 251 4V 

6V 

7V 

15V 

27V 

14V 

2BV 

23V 

9V 

lOV 

IIV 

16V 

26V 

6V 

7V 

lOV 

IIV 

13V 

14V 

15V 

16V 

19V 

23V 

29V 

COMPOUND 

benzene 

carbon tetrachloride 

chlorobenzene 

li2-dichloroethane 

If1<1-trich1oroethane 

li1-dichloroethane 

1»1•2-trichloroethane 

1,1«2f2-tetrach1oroethane 

chloroethane 

2-chloroethylviny1 ether 

chloroform 

1<1-dichloroethylene 

30V li2-trans-dichloroethylene 

ND 

ND 

ND 

ND 

ND 
J 

ND ! 
I 

'DES SCAN EPA COMPOUND RESULT 

17V 32V 1.2-dichIoropropane ND 

18V 33V cis-li3-dichloropropylene fVD 

18V 33V trans-1.3-dichIoropropylene ND 

19V 425 38V ethyIbenzene 2000 

22V 44V methylene chloride ND 

21V 45V methyl chloride ND 

20V 46V methyl bromide ND 

5V 47V bromoform ND 

12V 48V d ichlorobromomethane ND 

30V 49V trichlorofluoromethane ND 

8V 51V ch lorod ibromomethane ND 

24V 85V tetrachloroethylene ND 

25V 373 86V toluene 3000 

29V 87V trichloroethylene ND 

31V 88V vinyl chloride ND 



CORPORATION . 

PAGE 12 Analytical Serv REPORT LAB # 85-07-015 
RECEIVED: 07/02/85 Results by Sample Continued From Above 

SAMPLE ID 117 FRACTION 12A TEST CODE MS 624 NAME EPA Method 624/GC-MS 
Date & Time Collected 07/01/85 Category 

SURROGATE RECOVERIES 

SCAN CODE COMPOUND RESULT 

145 VSl d4-l,2-d ichloroethane 90X 

370 VS2 dS-toluene 957. 

456 VS3 bromofluorobenzene 917. 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in uo/1 unless otherwise specified. 
ND = not detected at EPA detection limit method 624. (Federal Register, 10/26/84). 
BL - detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR; indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 

LUM a ̂  ̂ ^ a. : l EH 



hJ V ;• 
PAGE 13 Analytical Serv REPORT LAB # 85-07-015 
RECEIVED: 07/02/85 NonReported Work 
FRACTION AND TEST CODES FOR WORK NOT REPORTED ELSEWHERE 
03B 5 DUP624 

i© 



CORPORATTON 

PAGE 1 
RECEIVED: 10/10/85 

Analytical Serv ^ REPORT 
03/20/86 12:03:23 

LAB # 85-10-058 

REPORT Radian 
TO BI. 4 BY 8501 MoPac Blvd. 

Aust in P.O. Box 9948 

ATTEN Robert Wallace 
Austin, Texas 78766 CERTIFIED BY 

ATTEN 
PHONE (512) 454-4797 CONTACT GRIMSHAW 

CLIENT 
COMPANY 

LINCOLN SAMPLES 
Lincoln Properties 

3 

FACILITY Conaress Av. 
»«Sample was yellow in color. 
B-Comoound detected in Reaaent Blank at less than method MDL; i 

WORK ID ore- and post-treatment backaround correction not performed. 1 
TAKEN BJH NA-Not applicable. 
TRANS BJH 
TYPE Duplicate of report of 10/31/85. 

P. 0. # 229-025-05-20 
INV. # 6724 Footnotes and Comments 

* Indicates a value less than 5 times the detection limit. 
Potential error for such lom values ranges betu/een 
50 and IQOX. 

Q Indicates that spike recoveru for this analu'sis on the 
specific matrix uias not uiithin acceptab 1 e 
an interferent present-

limits indicating 

SAMPLE IDENTIFICATION Analytical Serv TEST CODES and NAMES used on this report 
01 Con-l AO E Silver,ICPES M625 A Method 625 Acid Compounds 
02 Con-2 AS HA Arsenic Hudride M625 B Method 625 Base/Neutrals 
03 Con-3 BA E Barium, ICPES MN E Manoanese, ICPES 

BODS Bioloaical Oxuaen Demand MS 624 EPA Method 624/GC -MS 
B F Boron, ICPES NI E Nickel, ICPES 
CD E Cadmium, ICPES 0P04 A Orthophosphate 
CH20 Formaldehyde PB GA Lead, low level 
CL IC Chloride IC PH A PH 
con A Chemical Oxypen Demand SE HA Selenium Hydride 
CR E Chromium, ICPES S04 IC Sulfate IC 
CU E Copper, ICPES ZN E Zinc, ICPES 
EX 625 Extraction only - 625 BN/A 
HG CA Mercury, Cold Vapor 

L ^^8 i_.l m ^ m 



C O R R 6 R A T Vb N 

PAGE 2 
RECEIVED; 10/10/85 

o 
Analytical Serv REPORT 

RESULTS BY TEST 
LAB # 85-10-058 

TEST CODE 
default units 

i Sample ^ 
! (entered units) 

Sample 02 
(entered uni 

AGJ 
• 

I 0.004* 0.003* 
ug/ml J 

AS_HA 1 0.007* 0.007* 
ug/ml J 

BA_E 1 0.18 0.084 
ug/tnl 1 • 

BQD5 1 4 1 
mg/L • • 

! 1.1 0.23* 
ug/ml 5 

CD_E 1 <0.002 (0.002 
ug/ml 1 

1 

CH20 1 0.2 0.2** 
mg/L • • 

CLJC 1 72 77 
mg/L 1 • 

COD_A 110 7 
mg/L 1 • 

CR_E 1 0.013* 0.010* 
ug/ml : 

CUJ 1 0.008 0.001* 
ug/ml % • 

EXJ25 ! 10/15/85 10/15/85 
date complete 1 

1 

HG_CA ! <0.0002 <0.0002 
ug/ml • • 

HN_E 1 0.12 0.016 
ug/ml 1 % 

Sample 03 
(entered units) 

10/15/85 



COR O N 

PAGE 3 
RECEIVED: 10/10/85 

Analytical Serv RiiPOr' 
RESULTS BY TEST 

LAB # 85-10-058 
CONTINUED FRON ABOVE 

1 NI_E 0.017 0.003* 1 
1 

i ug/tnl 1 « 

! 0P04_A 1.5 0.18 1 
\ 

! mg/L as P mg/L mg/L 1 
1 

i PB_GA <0.002 <0.002 1 
1 

• ug/ml • • 

1 PH_A 8.16 8.25 1 
\ 

{ pH units t 

! SE_HA <0.002 <0.002 • 
! ug/ml 1 < 

1 804 IC 740 345 1 
1 

! mg/L t 
1 

1 ZN_E 0.003* <0.003 ) 
1 

i ug/ml 1 
1 

aiLi 



PAGE 4 
RECEIVED; 10/10/85 

SAMPLE ID Con-1 

Analytical Serv REPORT 
Results by Sample 

LAB # 85-10-058 

FRACTION OIG TEST CODE !%25 A NAME Method 625 Acid Compounds 
Date & Time Collected 10/03/85 Category 

DATA FILE 2CU1005eC01 
CONC. FACTOR 1 

DATE EXTRACTED 10/15/85 
DATE INJECTED 10/23/85 

ANALYST 
INSTRUMENT 

SF 
32 

VERIFIED BY LAK 
COMPOUNDS DETECTED 0 

SURROGATE RECOVERIES 

SCAN CODE 

446 ASl 

333 AS2 

1065 AS3 

AS4 

COMPOUND RESULT 

d5-pheno 1 84 

2-fluoroDhenol 42 

2.4i6-tribromophenol 82 

dO-phenol na 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in ug/1 unless otherwise specified. 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

llA 21A 2» 4i6-trichlorophenol ND 7A 
• 

58A 4-nitrophenol ND 

8A 22A 4-chloro~3-methyIpheno 1 ND 
1 

I 5A 
1 

59A 2i4-dinitrophenol ND 

lA 24A 2-chlorophenol ND 
1 

I 4A 
1 

60A 2-methy1-4/6-dinitrophenol ND 

2A 31A 2f 4-d ichlorophenol ND 
• 
! 9A 
! 
! lOA 

64A pentachlorophenol ND 

3A 34A 2» 4-dimethylphenol ND 

• 
! 9A 
! 
! lOA 65A pheno1 ND 

6A 57A 2-ni tropheno1 ND 
1 
1 

• • 

pheno1 



^^CUxo'WHnTION J 

PAGE 5 ' Analytical Serv REPORl LAB # 85-10-058 
RECEIVED: 10/10/85 Results by Sample Continued From Above 

SAMPLE ID Con::! FRACTION 01G_ TEST CODE H625 A NAME Method 625 Acid Comoounds 
Date & Time Collected 10/03/85 Category 

ND = not detected at EPA detection limit method 625. (Federal Register, 11/26/841. 
BL = detected in reagent blanks background subtraction not performed. 
J = estimated value: less than method detection limit. 
CONC. FACTOR; indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 

@ ^ ^ ^ ̂  OB mm ^ 



C O R P O R A'^T ION 
•'v....-' 

PAGE 6 
RECEIVED: 10/10/85 

SAMPLE ID Con-1 

Analytical Serv REPORT 
Results by Sample 

LAB # 85-10-058 

FRACTION giG TEST CODE (1^51 NAME Method 625 Base/Neutrals 
Date & Time Collecteil 10/03/85 Category 

DATA FILE 2CU10058C01 DATE EXTRACTED 10/15/85 ANALYST SF VERIFIED BY LAK 
CONG. FACTOR 1 DATE INJECTED 10/23/85 INSTRUMENT 32 COMPOUNDS DETECTED 8 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

IB 946 IB acenaphthene 7 ; 
1 

41B 61B N--n itrosodimethy lami ne ND 

ND^ 4B 59 benz id ine ND J 
1 

43B 62B N-nitrosodiphenylamine 

ND 

ND^ 

46B SB 1»2.4-trichIorobenzene 
• 

ND : 
t 

42B 63B N-ni trosod i-n-propylamine JJD 

33B 9B hexachlorobenzene 
1 

ND : 13B 161 1 66B bis(2-ethylhexyl)phthalate 7 

36B 12B hezachloroethane 

1 • 
ND : 15B 67B butyl benzyl phthalate ND 

IIB ISB bis{2-ch1 oroethyl)ether ND i 
• 

26B 1276 6BB di-butyl phthalate 10 

16B 20B 2-chloronaphthalene 
1 

ND i 
4 

29B 69B di-n-octyl phthalate ND 

20B 25B li 2~dichlorobenzene 
1 

ND ! 
• 

24B 70B diethyl phthalate ND 

21B 26B 1.3-dichlorobenzene 
1 

ND 1 
! 

NO i 
1 

25B 71B dimethyl phthalate ND 

22B 27B 1< 4-dichlorobenzene 

1 

ND 1 
! 

NO i 
1 

5B 72B benzo(alanthracene A ND 

23B 28B 3> 3'dichlorobenzidine 
1 

ND : 
t 

6B 73B benzo<a)pyrene ND 

. 27B 35B 2.4-dinitrotoluene 
« 

ND 1 
1 

7B 74B benz0<b)f1uoranthene * ND 

2BB 36B 2.6-dinitrotoluene 
1 

ND ! 
• 

9B 75B benio ( k ) f luoranthene ND 

29B 37B 1,2-d iphenyIhydrazine 
1 

ND : 
1 

18B 76B chrysene A ND 

31B 1366 39B fluoranthene 
4 

5 J 
1 

2B 77D acenaph thylene ND 

17B 40B 4-chloropheny1 phenyl ether 
1 

ND I 3B 1183 78B anthracene B 3 



tw^iHPUUaTION 

PAGE 7 
RECEIVED: 10/10/85 

SAMPLE ID Con-1 

Analytical Serv REPORT 
Results by Saniple 

FRACTION OIG TEST CODE mn 
Date & Time Collected 10/03/85 

LAB # 85-10-058 
Continued From Above 

NAME Method 625 Base/Neutrals 
Category 

MB 41B 4-bromopheny1 phenyl ether ND I SB 
1 

32B 

79B benzo(ghi)perylene ND 

12B 42B bis(2-ch1 oroisopropyl)ether ND 

I SB 
1 

32B 1025 SOB f luorene W 

lOB 43B bis(2-chloroethoxy)methane ND 44 B 1175 BIB phenanthrene B 8 

34B 52B hexachlorobutadiene ND 19B 82B dibenzoCa,hlanthracene 

35B 53B hexachlorocyclopentadiene ND 37B 83B indenod. 2, 3-cd )pyrene 
w 

r4D 

3BB 54B isophorone ND 1 1 45B 84B pyrene ND 

39B 673 55B naphthalene 3 

40 B 56B nitrobenzene ND 

SURROGATE RECOVERIES 

SCAN CODE RESULT 

566 BSl d5-nitrobenzene 84 

838 BS2 2-fluorobiphenyl 65 

1429 BS3 d14-terpheny1 37 

BS4 d10-b i pheny1 na 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
All results reported in uq/1 unless otheruise specified. 
ND = not detected at EPA detection limit method 625. (Federal Register, 10/26/84). 
* = benzo(b)fluoranthene and benzo(k)fluoranthene co-elute. 
A = benzo(alanthracene and chrysene co-elute in high concentrations. m 

Eas t. ^ ijv} ^ 
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PAGE 8 Analytical Serv REPORT LAB It 85-10-058 
RECEIVED: 10/10/85 Results by Sample Continued From Above 

SAMPLE ID CoiH FRACTION OIG TEST CODE H625 B NAME Method 625 Base/Neutrals 
Date & Time Collected 10/03/85 Category 

B = anthracene and phenanthrene co-elute in high concentrations. 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR; indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 

i® ^ :® • © 
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PAGE 9 
RECEIVED: 10/10/85 

SAMPLE ID Con-1 

Analytical Serv REPORT 
Results by Sample 

LAB # 85-10-058 

FRACTION OlE TEST CODE MS 6^4 NAME EPA Method 624/GC-MS 
Date & Time Collected 10/03/85 Category 

DATA FILE 4CU10058V01 
CONC. FACTOR 1 

DATE INJECTED 10/16/85 ANALYST 
INSTRUMENT 

MM 
3400 

VERIFIED BY LAK 
COMPOUNDS DETECTED 1 

NPDES SCAN EPA 

3V 

6V 

7V 

15V 

27V 

14V 

28V 

23V 

9V 

lOV 

IIV 

16V 

26V 

4V 

6V 

7V 

lOV 

IIV 

13V 

14V 

15V 

16V 

19V 

23V 

29V 

COMPOUND 

benzene 

carbon tetrachloride 

chlorobenzene 

li2-d ichloroethane 

1.li1-trichloroethane 

1#1-dichloroethane 

li 1.2-trichloroethane 

lili2i2-tetrachloroethane 

c h 1 oroethane 

2-chloroethyIviny1 ether 

chloroform 

1,1-dichloroethylene 

RESULT NPDES SCAN EPA 

30V 1»2-trans-dich1 oroethy1ene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
S 

17V 

18V 

18V 

19V 

21V 

20V 

5V 

12V 

30V 

8V 

ND ! 24V 
! 

ND i 25V 

29V 

31V 

32V 

33V 

33V 

38V 

22V 106 44V 

45V 

46V 

47V 

48V 

49V 

51V 

85V 

86V 

87V 

80V 

COMPOUND RESULT 

1, 2-dichloropropane ; NX' 

cis-1/3-dichloropropylene Nl 

trans-1.3-dichloropropylene ND 

ethylbenzene ND 

methylene chloride 10 S 

methyl chloride ND 

methyl bromide ND 

bromoform ND 

dich lorobroraomethane ND 

tr ich loro-F luoromethane ND( 

chlorodibromomethane ND 

, tetrachloroethylene ND 

toluene ND 

trichloroethylene ND 

vinyl chloride ND 

IV' 
Ci'fl iCT 09 ^ fl. 
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PAGE 10 Analytical Scrv REPORT LAB I 85-10-058 
RECEIVED: 10/10/85 Results by Sample Continued From Above 

SAMPLE ID CoiH FRACTION OlE TEST CODE MS 624 NAME EPA Method 624/GC-MS 
Date i Time Collected 10/03/85 Category 

SURROGATE RECOVERIES 

SCAN CODE COMPOUND RESULT 

199 VSl d4-l.2-dichloroethane 82 

385 VS2 dB-toluene 100 

473 VS3 bromofluorobenzene 56 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in uq/1 unless otherwise specified. 
ND = not detected at EPA detection limit method 624. (Federal Register, 10/26/84). 
DL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 

ivg# . O 
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PAGE 11 
RECEIVED: 10/10/85 

SAMPLE ID Con-2 

Analytical Serv REPORT 
Results by Sample 

FRACTION 02G TEST CODE M625_ 
Date & Time Collected 10/07/85 

LAB # 85-10-058 

s 

vJ 

B NAME Metliod 625 Base/Neutrals 
Categorii 

DATA FILE 2CU10058C02 DATE EXTRACTED 
CONG. FACTOR 1 DATE INJECTED 

10/15/85 
10/22/85 

ANALYST 
INSTRUMENl 

WJL VERIFIED BY 
32 COMPOUNDS DETECTED 

LAK 
2 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

IB IB acenaphthene ND 410 610 N-nitrosodimethylamine ND 

J 4B SB benzidine ND 430 620 N--nitrosod ipheny I am ine 

ND 

J 
46B 8B l/2>4-trichlorobenzene ND 420 630 N-nitrosod i-n-propylamine ND 

33B 90 hexachlorobenzene ND 130 1615 660 bis(2-ethylhexy1)phthalate 6 

3(bB 12B hexachloroethane ND 150 670 butyl benzyl phthalate ND 

1 IB 180 bis<2-chloroethyI)ether ND 260 1279 680 di-butyl phthalate 14 

160 200 2-chloronaphthalene ND 290 690 di-n-octyl phthalate ND 

20B 250 1» 2-dichlorobenzene ND 240 700 diethyl phthalate ND 

21D 260 li3-dichlorobenzene ND 250 710 dimethyl phthalate ND 

22B 270 If 4-dichlorobenzene ND 5B 720 benzo(alanthracene A NC| 

23B 280 3i3'dichlorobenzidine ND 60 730 ben z o(a)pyrene ND 

27B 350 2i4-dinitrotoluene ND 70 740 benzo<b>f1uoranthene « ND 

28B 360 2» 6-dinitrotoluene ND 90 750 benzo< k )f luoranthene •> ND 

29B 370 1.2-diphenyIhydrazine ND 180 760 chrysene A ND 

31B 390 fluoranthene ND 20 770 acenaphthy1ene ND 

170 400 4-chloropheny1 phenyl ether ND 30 780 anthracene 0 ND 

a:a ess 
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PAGE 12 
RECEIVED: 10/10/85 

SAMPLE ID Con-2 

Analytical Serv REPOR 
Results by Sample 

FRACTION 020 TEST CODE Mi25J 
Date & Time Collected 10/07/85 

LAB # 85-10-058 
Continued From Above 

NAME Method 625 Ease/Neutrals 
Category 

14B 41B 4-bramopheny1 phenyl ether ND ! 8B 
1 

79B benzo(ghi)peryIene ND 

12B 42B b i s(2-ch1oroisopropyl>ether ND 
• 
: 32B 
8 

44D 

80B fluorene ND 

lOB 43B b i s(2-chloroethoxy)methane ND 

• 
: 32B 
8 

44D 81B phenanthrene B ND 

34B 52B hexachlorobutadiene ND 19B 82B dibenzo(a,hJanthracene ND 

35B 53B hexachlorocyclopentadiene ND 37B 83B indenod, 2, 3-cd)pyrene ND 

38B 54B i sophorone ND 45B 84D pyrene ND 

39B 55B naphthalene ND 

40B 56B nitrobenzene ND 

SURROGATE RECOVERIES 

SCAN CODE RESULT 

568 BSl d5-ni trobenzene 107 

840 BS2 2-fluorobiphenyl 81 

1432 BS3 d14-terpheny1 64 

BS4 dlO-b ipheny1 na 

AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on 
All results reported in ua/l unless 

chromatogram. 
otherwise specified 

ND = not detected at EPA detection limit method 625# (Federal Register, 10/26/84>. 
* = benzo(b)fluoranthene and bcnzo(k ) fluoranthene co-elote. 
A = berizo(a)anthracene and chrysene co-elute in high concentrations. 

IS 
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RECEIVED: 10/10/85 

SAMPLE ID Con-2 

Analytical Serv REPOi 
Results by Sample 

LAB # 85-10-058 
Continued From Above 

FRACTION 02G TEST CODE M^5J NAME Method 625 Base/Neutrals 
Date & Time Collected 10/07/85 Category 

D = anthracene and phenanthrene co—elute in high concentrations. 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 

s. 
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RECEIVED: 10/10/85 

SAMPLE ID Con-2 

Analytical Serv REPORT 
Results by Sample 

LAB # 85-10-05S 

FRACTION 02E TEST CODE MS 624 NAME EPA Method 624/GC-MS 
Category 

DATA FILE 4CU10Q5SVQ2 
CQNC. FACTOR 1 

Date & Time Collected 10/07/85 
DATE INJECTED lO/lfc/85 ANALYST 

INSTRUMENT 
MM 

3400 
VERIFIED BY LAK 

COMPOUNDS DETECTED 1 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

3V 4V benzene ND 1 • 
« 

17V 32V It 2-dichloropropane ND 

6W 6V carbon tetrachloride ND 
1 

• 
1 

t 

18V 33V cis-lt 3-dichIoropropylene ND 

7V 7V ch lorobenzene ND 
1 

• 
t 

18V 33V trans-lf3-dichloropropylene ND 

15V lOV 1.2-dichIoroethane ND • • 
1 

19V 38V ethyIben zene ND 

27V IIV 1>li1-trichloroethane ND 
1 

« 
1 

J 
t 
1 

! 
• 
1 

1 

22V 102 44V methylene chloride 1. 1 E 

14V 13V li1-dichloroethane ND 

1 

« 
1 

J 
t 
1 

! 
• 
1 

1 

21V 45V methyl chloride ND 

28V 14V If 112-trichIoroethane ND 

1 

« 
1 

J 
t 
1 

! 
• 
1 

1 

20V 46V methyl bromide ND 

23V 15V If If2f2-tetrachIoroethane ND 
4 

t 
1 

1 
1 • 
4 

5V 47V bromoform ND 

9V 16V chloroethane ND 

4 

t 
1 

1 
1 • 
4 

12V 48V dich lorobromomethane ND 

lOV 19V 2-chloroethyIvinyI ether ND 
4 

1 
1 

5 
! 
I 
4 
1 

f 

30V 49V tr ich lorofluoromethane ND 

IIV 23V chloroform ND 

4 

1 
1 

5 
! 
I 
4 
1 

f 

BV 51V ch lorod ibromomethane ND 

16V 29V If1-dichloroethylene ND 

4 

1 
1 

5 
! 
I 
4 
1 

f 

24V 85V tetrachloroethylene ND 

26V 30V It 2-tTans-dichloroethyIene ND 
• 
: 25V 

29V 

31V 

86V 

87V 

80V 

to 1uene 

trich loroethylene 

vinyl ch lor ide 

ND 

ND 

ND 
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PAGE 15 
RECEIVED: 10/10/85 

SAMPLE ID Con'2 

Analytical Serv REPOR 
Results by Saniple 

LAB # 85-10-058 
Continued From Above 

FRACTION 02E TEST CODE Mi6_24 NAME EPA Method 624/QC-MS 
Date k Time Collected 10/07/85 Category 

SURROGATE RECOVERIES 

SCAN CODE 

198 VSl 

384 VS2 

473 VS3 

COMPOUND RESULT 

(14-1. 2-d ich loroethane 86 

d8-toluene IQO 

bromofluorobenzene 95 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in uq/1 unless otheruise specified. 
ND = not detected at EPA detection limit method 624. (Federal Register. 10/26/84). 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by cone, factor. 

y 
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PAGE 16 
RECEIVED: 10/10/85 

SAMPLE ID Con-3 

CORPORATION u 
Analytical Serv REPORT 

Results by Sample 
LAB i 85-10-058 

o 

FRACTION 03A_ TEST CODE Mi25.1 NAME Method 625 Base/Neutrals 
Date h Time Collected 09/27/85 Category 

DATA FILE gCU1005BC03 
CONG. FACTOR L 

NPDES SCAN EPA 

DATE EXTRACTED 
DATE INJECTED 

10/15/85 
10/22/85 

ANALYSl 
INSTRUMENT 

COMPOUND RESULT NPDES SCAN EPA 

NL 
32 

VERIFIED BY LAK 
COMPOUNDS DETECTED 1 

COMPOUND RESULT 

IB IB acenaphthene ND ! 41B 61B N-nitrosod imethylamine ND 

4B 5B benz id ine ND 43B 62B N-nitrosod iphenylamine ND^^ 

46D 8B 1» 2i4—trichlorobenzene ND 42B 
1 

63B N-nitrosod i-n-propylamine ND 

33B 7B hexachlorobenzene ND 
1 

13B 66B bis(2-ethyIhexyl)phthalate ND 

36B 12B hexachloroethane ND 
1 

15B 
1 

67B butyl benzyl phthalate ND 

IIB 18B bis(2-chloroethyIlether 
1 

ND 1 
I 

1 . 

! 26B 1277 
I 

68B di-butyl phthalate 14 

16B 20B 2-chloronaphthalene ND ! 29B 
1 

69B di-n-octyl phthalate ND 

20D 25B li2-dichlorobenzene ND 24B 70D diethyl phthalate ND 

21B 26B 1< 3-dichlorobenzene ND 25B 71B dimethyl phthalate ND 

22B 27B If 4-dichlorobenzene ND 5B 72B benzo(a>anthracene A ND 

23B 28B 3i3'dichlorobenzidine ND 6B 73D benzo(a>pyrene ND 

27B 35D 2/4-dinitrotoluene ND 7B 74B benzo(b}f luoranthene * ND 

28B 36B 2.6-dinitrotoluene ND 9D 75B benzo(k)fluoranthene » ND 

29B 37B 1> 2-diphenyIhydrazine ND 18B 76B chrysene A ND 

31B 39B f luorant'hene ND i 
1 

1 2B 
I 

77B acenaph thylene ND 

17B 40D 4-chloropheny1 phenyl ether 
1 

ND i 
1 

1 3B 70B anthracene B ND 



PAGE 17 
RECEIVED: 10/10/85 

SAMPLE ID Con-3 

Analytical Serv REPORT 
Results by Sample 

u 
LAB # 85-10-058 
Continued From Above 

FRACTION 03A TEST CODE M^51 NAME Method 625 Base/Neutrals 
Date & Time Collected 09/27/85 Category 

14D 41B 4-bromopheny1 phenyl ether ND 

12B 42B b is(2-chloroisopropy1)ether NO 

lOB 43B b i s(2-chloroetho xy)methane ND 

34B 52B hexachlorobutadiene ND 

35B 53B hexachlorocyclopentadiene ND 

38B 54B i sophorone ND 

39B S5B naphthalene ND 

40B 56B ni trobenzene ND 

SURROGATE RECOVERIES 

SCAN CODE 

568 BSl 

1066 BS2 

1430 BS3 

BS4 

RESULT 

d5-ni trobenzene 82 

2-fluorob ipheny1 74 

d14-terphenul 53 

d10-b ipheny1 na 

8B 79B benzoCghi)perylene ND 

32B 80B fluorene ND 

44B 81B phenanthrene B ND 

19B 82B dibenzo(a> h)anthracene 

37B 83B indenoC1.2.3-cd >pyrene ND 

45B 84B pyrene ND 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
All results reported in uo/l unless otherwise specified. 
ND = not detected at EPA detection limit method 625. (Federal Register. 10/26/84) 
* = benzo(b)fluoranthene and benzo(k)f1uoranthene co-elute. 
A = benzo(a)anthracene and chrysene co-elute in high concentrations. 

V.V] 
i I 

ms sm 



PAGE 18 ' •' Analytical Serv REPORT LAB # 85-10-058 
RECEIVED: 10/10/85 Results by Sample Continued From Above 

SAMPLE ID Con:3 FRACTION 03A TEST CODE M^5J NAME Method 625 Base/Neutrals 
Date & Time Collected 09/27/85 Category 

D = anthracene and phenanthrene co-elute in high concentrations. 
BL = detected in reagent blanki background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 



PAGE 19 Analytical Serv REPORl LAB I 85-10-058 
RECEIVED: 10/10/85 NonReported Work 

FRACTION AND TEST CODES FOR WORK NOT REPORTED ELSEWHERE 
OIF ! DUP624 
02F ! DUP624 

@ ^ » SiUi t. i ise am 
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RECEIVED: 02/25/86 

Analytical Serv REPORT 
03/20/86 12:06:58 

LAB # 86-02-158 

REPORT Radian 
TO Bl. 4 

Austin 

ATTEN Robert Wallace 

CLIENT LINCOLN SAMPLES 
COMPANY Lincoln Properties 

FACILITY 

WORK ID 100 Congress 
TAKEN 2/24/86 
TRANS Fed Ex 736743926 
TYPE HgO 

P.0. # 229-025-06-20 
INV. « 7535 

SAMPLE IDENTIFICATION 

PREPARED Radian Analutical Services 
BY 8501 MoPac Blvd. 

P. 0. Box 9948 
Austin# Texas 78766 

ATTEN 
PHONE (512) 454-4797 

CERTIFIED BY 

CONTACT GRIMSHAW 

Duplicate of report oF 03/16/86. 

Footnotes and Comments 

0^ I-l ABN H20 
01 I-l ABN H20 VQA 

» Indicates a value less than 5 times the detection limit. 
Potential error for such loui values ranges between 
50 and lOO'/. 

6 Indicates that spike recoveru for this analusis on the 
specific matrix ujas not mithin acceptable limits indicating 
an interferent present. 

Analytical Serv TEST CODES and NAMES used on this report 
EX 625 Extraction onlu - 625 BN/A 
IFB V/S VOA Screen bu IFB method 

02 B-1 ABN H20 
02 B-1 ABN VOA H20 
03 E-1 ABN H2Q 
03 E-1 ABN VOA H20 

M625 A Method 625 Acid Compounds 
M625 B Method 625 Base/Neutrals 
MS 624 EPA Method 624/GC-MS 

04 E-2 ABN H20 
04 E-2 VOA H20 
05 Reagent Blank 624 
05 Reagent Blank 625 



PAGE 2 
RECEIVED: 02/25/86 

o 
Analytical Serv REPORT 

RESULTS BY TEST 
LAB # 86-02-158 

TEST CODE 
default units 

! Sample ^ 
S (entered units) 

Sample 02 
(entered units) 

Sample 03 
(entered units) 

Sample 04 
(entered units) 

Sample 05 
(entered units) 

EX_625 
date complete 

IFB_VS 
date complete 

• 

i 02/26/86 

i 02/25/86 
1 
1 

02/26/86 

02/25/86 

02/26/86 

02/25/86 

02/26/86 

02/25/86 

02/25/85 

m. 
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PAGE 3 
RECEIVED: 02/25/86 

SAMPLE ID I-l ABN H20 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-158 

/ "N u 

FRACTION OlA TEST CODE (!625_A NAME Hethoi 625 Acid Comiiounils 
Date & Time Collected 02/24/86 Category 

DATA FILE 5CU0215BCQ1 
CDNC. FACTOR 1 

DATE EXTRACTED 02/26/86 
DATE INJECTED 03/10/86 

ANALYST 
INSTRUMENT 

WJL VERIFIED BY LAK 
5100 COMPOUNDS DETECTED ; L 

DES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

llA 21A 2. 4. 6-trichlorophenol ND 7A 
1 

58A 4-nitrophenol ND 

8A 22A 4-chloro-3-methyIp henoI ND 
1 

1 

1 5A 
1 

59A 2.4-dinitrophenol ND 

lA 24A 2-chlorophenol 
I 

ND 
1 

1 4A 60A 2-methy1-4/6-dinitrophenol ND 

2A 31A 2/4-dichlorophenol ND 9A 64A pentachlorophenol ND 

3A 34A 2» 4-dimethy1phenoI ND lOA 392 65A phenol 2 

6A 57A 2-nitrophenQl ND 

phenol 

SURROGATE RECOVERIES 

SCAN CODE 

390 ASl 

286 AS2 

987 AS3 

AS4 

COMPOUND RESULT 

dS-phenol 90 

2-fluorophenol 88 

2/ 4i 6-tribrooiophenol 156 

d3-phenol 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in ug/l unless otherwise specified. 



CORRORaVION 

PAGE 4 Analytical Serv REPOR LAB # 86-02-158 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAMPLE ID I-l ABN H2Q FRACTION OiA TEST CODE M625 A NAME Method 625 Acid Compounds 
Date & Time Collected 02/24/86 Category 

ND = not detected at EPA detection limit method 635/ (Federal Register/ ll/26/84>. 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 
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PAGE 5 
RECEIVED: 02/25/86 

-SAMPLE ID I-l ABN H20 

Analytical Serv ^ REPORT 
Results by Sample 

FRACTION OlA TEST CODE mi 
Date & Time Collected 02/24/86 

LAB # 86-02-158 

1 NAME Method 625 Base/Neutrals 
Category 

DATA FILE 5CU02I58C01 DATE EXTRACTED 
CONG. FACTOR 1 DATE INJECTED 

02/26/86 
03/10/86 

ANALYST 
INSTRUMENl 

WJL VERIFIED BY LAK 
5100 COMPOUNDS DETECTED 2 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

IB IB acenaphthene ND 416 61B N~n itrosodimethylamine ND 

4Q 5B benz id ine ND 436 62B N~n itrosodiphenylamine ND 

46B SB lf2» 4-trichlorobenzene ND 426 63B N-ni trosod i-n-propy lamine ND 

33B 9B hexachlorobenzene ND 136 1520 66B bis(2-ethyIhexyllphthalate 3 

36B 12B hexachloroethane ND 156 67B butyl benzyl phthalate ND 

IIB IBB bis(2-chloroethyI> ether ND : 26B 
! 

1194 68B di-butyl phthalate 3 EL 

166 20B 2-chloronaphthaiene 
1 

ND 
1 

296 69B di-n-octyl phthalate ND 

20B 25B 112-d ichlorobenzene ND 246 70B diethyl phthalate t-JD 

21B P6B 113-d ichlorobenzene ND 1 
1 

1 256 
1 

71B dimethyl phthalate ND 

22B 27B li4-dichlorobenzene ND ! 5B 
! 

• 72B benzo(a)anthracene A ND 

23B 286 3f3'dichlorobenzidine ND 1 ! 66 73B benzo(a)p yrene ND 

27B 35B 2.4-dinitrotoluene ND 76 740 benzoCb>fluoranthene * ND 

2QB 36B 2f 6-dinitrotoluene ND 96 75B benzo(k )f luoranthene •» ND 

29B 37B li2-dipheng1 hydraz ine ND 186 76B chrysene A ND 

31B 39B fluoranthene ND 26 77B acenaph thylene ND 

17B 40B 4-chloropheny1 phenyl ether ND 36 78B anthracene 6 ND 

a 
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PAGE 6 
RECEIVED: 02/25/86 

SAMPLE ID I-l ABN H20 

Analytical Serv REPORT 
Results by Sample 

FRACTION OlA TEST CODE M^SJ 
Date & Time Collected 02/24/86 

LAB # 86-02-158 
Continued From Above 

NAME Method 625 Base/Neutrals 
Category 

14B 41B 4-bromopheny1 phenyl ether ND S 
1 

SB 79B benzo(ghi>perylene ND 

12B 42B b is(2—chloroisopropyl>ether ND { 
! 

ND i 
{ 

ND ! 
1 
a 

32B BOB f luorene WD 

lOB 43B b is(2-chloroethoxy)methane 

ND { 
! 

ND i 
{ 

ND ! 
1 
a 

44B 81B phenanthrene B ND 

34B S2B hexachlorobutadiene 

ND { 
! 

ND i 
{ 

ND ! 
1 
a 

19B 82B dibenzoCa,h)anthracene 

35D 53B hexachlorocyclopentadiene 
• 

ND : 
! 

ND ! 
1 

37B 83B indeno(l,2,3-cd >pyrene ND 

38B S4B i sophorone 

• 
ND : 

! 
ND ! 

1 

45D 84B pyrene ND 

39B 55B naphthalene 
« 

ND 1 
• 

40B S6B nitrobenzene 
1 

ND : 

SURROGATE RECOVERIES 

SCAN CODE RESULT 

504 BSl d5-nitrobenzene 102 

776 BS2 2-fluorob ipheny1 112 

1342 BS3 d14-terpheny1 56 

BS4 dlO-biphenyl 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
All results reported in uo/l unless otherwise specified. 
ND = not detected at EPA detection limit method 625, (Federal Register, 10/26/84). 
* = benzo(b)fluoranthene and benzo(k)fluoranthene co-elute. 
A = benzoCalanthracene and chrysene co-elute in high concentrations. 

ti'.a 
J 



^ C O R >> O M A T I O M 

PAGE 7 Analytical Serv REPORT LAB # 86-0M58 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAMPLE ID 1-1 ABN H20 FRACTION OlA TEST CODE H625_B NAME Method 625 Base/Neutrals 
Date & Time Collected 02/24/86 Category 

B = anthracene and phenanthrene co-elute in high concentrations. 
BL detected in reagent blank* background subtraction not performed. 
J = estimated valuej less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 



R:oRs>OMnvioN 

PAGE 8 
RECEIVED: 02/25/86 

SAMPLE ID I-l ABN H20 VOA 

u 
Analytical Serv REPOR 

Results by Sample 

U 
LAB # 86-02-158 

FRACTION giB TEST CODE MS 624 NAME EPA Method 624/GC-MS 
Date & Time Collected 02/24/86 Category 

DATA FILE 4CU0215BV01 DATE INJECTED 03/04/86 ANALYST REM VERIFIED BY LAK 
NC. FACTOR 1 INSTRUMENT F4 COMPOUNDS DETECTED 1 

DE5 SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

3V 4V benzene ND i 
• 

17V 32V If 2-d ichloropropane ND 

6V 6V carbon tetrachloride 
• 

ND ; lav 33V cis-li3-dichlorQpropylene Nl^ 

7V 7V chlorobenzene 

1 • 
ND : 

1 

18V 33V trans~lf3-dichloroprQpylene ND 

15V lOV I,2-dichloroethane 
1 

ND S 
1 

19V 38V ethylbeniene ND 

27V IIV It If1-trichloroethane 
f 

ND i 
1 

22V 103 44V methylene chloride 1 J 

14V 13V 1<1-dichIoroethane 
1 

ND : 
1 

21V 45V methyl chloride ND 

28V 14V If If2-trichIaroethane 
1 

ND i 
1 

20V 46V methyl bromide • ND 

23V 15V If lf2f 2~tetrach loroethane 
1 

ND 1 5V 47V faromoform ND 

7V 16V ch loroethane ND : 
1 

12V 4av d ich1orobromometh ane ND 

lOV 19V 2-chloroethy1vinyI ether 
• 

ND : 
f 

30V 49V trichlorofluorome thane ND| 

IIV 23V chloroform 
• 

ND : 8V 51V ch lorod ibromomethane ND 

16V 29V If1-dichIoroethylene ND : 24V 85V tetrachloroethylene ND 

26V 30V If 2-trans-d ichloroethy1ene ND ! 25V 86V to 1uene ND 

29V 87V trichloroethylene ND 

31V GOV vinyl chloride ND 

i© 



; C O R P O R A T Y O N ^ 

PAGE 9 Analytical Serv REPORT LAB # 86-02-158 
RECEIVED; 02/25/86 Results by Sample Continued From Above 

SAITPLE" ID I-l ABN H2Q VQA FRACTION OIB TEST CODE MS 624 NAHE EPA HetbOd 624/GC-f1S 
Date & Time Collected 02/24/86 Category 

SURROGATE RECOVERIES 

SCAN CODE COMPOUND RESULT 

199 VSl d4-l,2-dichloroethane 105 

377 VS2 dS-toluene 98 

466 VS3 bromofluorobenzene 101 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in uo/l unless otherwise specified. 
ND = not detected at EPA detection limit method 624« (Federal Register# 10/26/84). 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value# less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 



/ ^ c b iR f ^Tn A T i b N 

PAGE 10 
RECEIVED: 02/25/86 

SAHPLE ID B-1 ABN H20 

O' 
Analytical Serv REPORT 

Results by Sample 
LAB # 86-02-158 

FRACTION 02A TEST CODE !1i25J NAME (lethod 625 Acid Compounds 
Date & Time Collected 02/24/86 Category 

DATA FILE 5CU0215BC12 
CONG. FACTOR 1 

DATE EXTRACTED 02/26/86 
DATE INJECTED 03/10/86 

ANALYST 
INSTRUMENT 

MJL VERIFIED BY LAK 
COMPOUNDS DETECTED 1 

SURROGATE RECOVERIES 

SCAN CODE 

390 ASl 

285 AS2 

987 AS3 

AS4 

COMPOUND RESULT 

dS-phenol 87 

2-fluorophenol 89 

2f 4f 6-tribromophenol 160 

d3-phenol 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in ug/1 unless otherwise specified. 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

llA 21A 2» 4< 6-trichlorophenol ND ! 7A 58A 4-nitrophenol ND 

8A 22A 4-chloro-3-methylphenol ND 
1 

I 5A 
t 

59A 2.4-dinitrophenol ND 

lA 24A 2-chlorophenol ND 
• 

4A 
1 

60A 2-methy1-4/ 6-dinitrophenol ND 

2A 31A 2» 4--d i ch 1 orophenol ND 
1 

S 9A 
• 

64A pentachlorophenol ND 

3A 34A 2/4-dimethylphenol ND 
« 
I lOA 
\ 
1 
1 

391 65A pheno 1 1 

6A 57A 2-nitrophenol ND 

« 
I lOA 
\ 
1 
1 

V f 
IV.'. 
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PAGE 11 Analytical Serv REPORT LAB tt 86-02-158 
RECEIVED; 02/25/86 Results by Sample Continued From Above 

SAMPLE ID B-1 ABN H2D FRACTION g2A TEST CODE M^5_A NAME Method 625 Acid Compounds 
Date & Tiie Collected 02/24/86 Category 

ND not detected at EPA detection limit method 62S< (Federal Register* 11/26/84). 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 



CORPOKATION 

PAGE 12 
RECEIVED: 02/25/86 

SAMPLE ID B-1 ABN H20 

Analytical Serv REPORT 
Results by Sample 

FRACTION m TEST CODE !1^5_ 
Date & Time Collected 02/24/86 

LAB # 86-02-158 

B NAME Method 625 Base/Neutrals 
Category 

DATA FILE 5CU02158C12 DATE EXTRACTED 
CDNC. FACTOR 1 DATE INJECTED 

02/26/86 
03/10/86 

ANALYST 
INSTRUMENT 

WJL VERIFIED BY LAK 
5100 COMPOUNDS DETECTED 2 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

IB 

4D 

IB 

SB 

acenaphthene 

benz id ine 

ND 

ND 

! 
1 
1 
1 

41B 

43B 

61B 

62B 

N-n itrosodimethylamine 

N-n itrosodiphenylamine 

ND 

46B BB 1I2J 4-trichlorobenzene ND 

I 
1 

t 
1 42D 63B N-nitrosod i-n-propylamine ND 

33B 9D hexachlorobenzene ND 
• 
• 
1 

1 

13B 1520 66B bis(2-ethylhexyl)phthalate 1 

36B 12B hexachloroethane ND 
1 

1 
t 

• 
15B 67B butyl benzyl phthalate ND 

IIB 18B bis(2-chloroethgl)ether ND 
• 
1 
1 

• 
26B 1194 68B di-butyl phthalate 2 BL 

16B 20B 2-chloronaphthaiene ND 
1 

1 • 
t 

29B 69B di-n-octyl phthalate ND 

20B 25B 1.2-d ichlorobenzene ND 
1 

: 
1 

24B 70B diethyl phthalate ND 

21B 26B If 3-dichlorobenzene ND 
1 

f 
1 

s 
f • 
1 
A 

25B 71B dimethyl phthalate ND 

22B 27B If 4-dichlorobenzene ND 

1 

f 
1 

s 
f • 
1 
A 

SB 72B benzo(a)anthracene A NH^^ 

23B 28B 3f 3'dichlorobenzidine ND 
1 

• 
1 

} 
1 • 
5 
t 
1 

1 

6B 73B benzoCa)pyrene ND 

27B 35B 2i4-dinitrotoluene ND 

1 

• 
1 

} 
1 • 
5 
t 
1 

1 

7B 74B benzo (b ) f 1 uoranthene •» ND 

2BB 36B 2f 6-dinitroto1uene ND 

1 

• 
1 

} 
1 • 
5 
t 
1 

1 

9B 75B benzo(k)fluoranthene » ND 

29B 37B If 2-diphenylhgdrazine ND 
t 

• 
1 

1 

18B 76B chrysene A ND 

31B 39B f luoranthene ND 
1 

• • 
{ 
1 
1 

2B 77B acenaphthylene ND 

17B 40B 4-chloropheny1 phenyl ether ND 

1 

• • 
{ 
1 
1 3B 78B anthracene B ND 



PAGE 13 
RECEIVED: 02/2^/86 

SAMPLE ID B-1 ABN H20 

o 
Analytical Serv REPORT 

Results by Sample 

FRACTION QiA TEST CODE !1625_B 
Date tt Time Collected 02/24/86 

LAB It 86-02-158 
Continued From Above 

NAME Method 625 Base/Neutrals 
Category 

14B 41B 4-bromophenyI phenyl ether ND 

12B 42B bis(2-chloroisopropy1)ether ND 

lOB 43B bis(2-chloroethoxy >methane ND 

34B 52B hexachlorobutadiene ND 

35B 53B hexachlorocyclopentadiene ND 

380 S4B isophorone ND 

39B SSB naphthalene ND 

40B 56B nitrobenzene ND 

SURROGATE RECOVERIES 

SCAN CODE 

504 BSl 

766 BS2 

1345 BS3 

BS4 

RESULT 

d5-ni trobenzene 82 

2-fluorobiphenul 92 

d 14-terpheny 1 4^ 

d10-b iphenyl 

8B 79B benzo(ghi)perylene ND 

32D 80B fluorene ND 

44B 81B phenanthrene B ND 

19B 82B dibenzo(a> h>anthracene NDj 

37B 83B indeno(l<2>3-cd)pyrene ND 

45B 84B pyrene ND 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
AH results reported in UQ/1 unless otherwise specified. 
ND = not detected at EPA detection limit method 625i (Federal Register< 10/26/84) 
« = benzoCb )f luoranthene and benzo( fc ) f luoranthene co--elute. 
A <= benzo(a>anthracene and chrysene co-elute in high concentrations. 



PAGE 14 Analytical Serv REPOir LAB # 86-02-158 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAMPLE ID B-1 ABN H2D FRACTION 02A TEST CODE MWSJ NAME Method 625 Base/Neutrals 
Date & Time Collected 02/24/86 Category 

0 = anthracene and phenanthrene co-elute in high concentrations. 
QL = detected in reagent blanki background subtraction not performed. 
J = estimated values less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 

czM am mm mm mm hm m: • s 



b o R •- M'R A • e O N 

PAGE 15 
RECEIVED: 02/25/86 

SAMPLE ID B-1 ABN VOA H20 

DATA FILE 4CUQ215eVQ2 
CONC. FACTOR 1 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-158 

FRACTION 02B TEST CODE MS 624 NAME EPA Method 624/GC-MS 
Date & Time Collected 02/24/86 

DATE INJECTED 03/04/86 ANALYST 
INSTRUMENT 

Category 
REM 
F4 

VERIFIED BY LAK 
COMPOUNDS DETECTED 0 

NPDES SCAN EPA COMPOUND RESULT 

3V 4V benzene ND 

6V 6V carbon tetrachloride ND 

7V 7V chlorobenzene ND 

15V lOV 1.2-dich1oroethane ND 

27V IIV I.li1-trichloroethane ND 

14V 13V 1.1-dichloroethane ND 

2SV 14V If If2-trichloroethane ND 

23V 15V If If 2f 2-tetrachloroethane ND 

9V 16V ch1oroethane ND 

lOV 19V 2-chloroethy1viny1 ether ND 

IIV 23V chloroform ND 

16V 29V It1-dichloroethy1ene ND 

26V 30V If 2-trans-dichloroethylene ND 

ND J 17V 

18V 

19V 

ND ! 22V 

20V 

5V 

ND J 12V 

ND S 30V 
« 

8V 

ND S 24V 
« 
I 25V 

29V 

31V 

EPA COMPOUND RESULT 

32V If 2-d ichloropropane ND 

33V c is-l# 3-d ichloropropylene ND' 

33V trans-If 3-dichloropropylene ND 

38V ethyIbenzene ND 

44V methylene chloride ND 

45V methyl chloride ND 

46V methyl bromide ND 

47V bromoform ND 

48V d ich lorobromomethane ND 

49V tr ichlorofluoromethane ND 

51V chlorod ibromomethane ND 

85V tetrachloroethylene ND 

06V toluene ND 

87V trichloroethylene ND 

80V viny1 chlor ide ND 

& •vj 



CORPORATION ) 

PAGE 16 Analytical Serv REPORT LAB # 86-0M53 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAHPLE ID B-1 ABN VOA H2Q FRACTION 02B TEST CODE MS 624 NAME EPA Netbod 624/GC-I1S 
Bate & Time Collected 02/24/86 Category 

SURROGATE RECOVERIES 

SCAN CODE COMPOUND RESULT 

200 VSl d4-l.g-dichloroethane 108 

377 VS2 da-toluene 98 

465 VS3 bromof luorobenzene 99 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in uo/l unless otheruise specified. 
ND = not detected at EPA detection limit method 624» (Federal Register< 10/26/84). 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONG. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 



, ' • CORPORATION 

PAGE 17 
RECEIVED: 02/25/86 

SAMPLE ID E-1 ABN H20 

'U 
Analytical Serv REPORT 

Results by Sample 
LAB # 86-02-158 

FRACTION 03A TEST CODE M625 A NAME Method 625 Add Compounds 
Date & Time Collected 02/24/86 Category 

DATA FILE 5CU02158C03 
CQNC. FACTOR 1 

DATE EXTRACTED 02/26/B6 
DATE INJECTED 03/10/86 

ANALYST 
INSTRUMENT 

MJL 
5100 

VERIFIED BY LAK 
COMPOUNDS DETECTED 0 

NPDES SCAN EPA 

llA 

8A 

lA 

2A 

3A 

6A 

21A 

22A 

24A 

31A 

34A 

57A 

COMPOUND 

2i4i6-trichlorophenol 

4-chloro-3-methy1phenol 

2-chlorophenol 

2.4-dichlorophenol 

2J4-dimethyIphenol 

2-nitrophenol 

RESULT NPDES SCAN EPA 

SURROGATE RECOVERIES 

SCAN CODE 

389 ASl 

284 AS2 

987 AS3 

AS4 

ND ! 
I 

ND J 
t 

ND I 

ND ! 
S 

ND ! 
S 

ND I 

COMPOUND RESULT 

dS-phenoI 82 

2-fluorophenol 86 

2. 4i 6-tr ibrotnophenol 124 

d3-phenol 

7A 

5A 

4A 

9A 

lOA 

COMPOUND RESULT 

58A 4-nitrophenoi ND 

59A 2.4-dinitrophenoI ND 

60A 2-methy1-4,6-dinitrophenol ND 

64A pentachlorophenol ND 

65A phenol ND 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in ug/1 unless otherwise specified. 



PAGE 18 Analytical Serv REPORT LAB # 86-02-158 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAMPLE ID E-1 ABN H2D FRACTION 03A TEST CODE A NAME Method 625 Acid Compounds 
Date & Time Collected 02/24/86 Category 

ND s not detected at EPA detection limit method 625« (Federal Registeri 11/26/84). 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 

" wm 



PAGE 19 
RECEIVED: 02/25/86 

SAMPLE ID E-1 ABN H20 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-158 

FRACTION 03A TEST CODE i1625 B NAME Method 625 Base/Neutrals 
Date & Time Collected 02/24/86 Category 

DATA FILE 5CU0215BC03 
CDNC. FACTOR 1 

DATE EXTRACTED 
DATE INJECTED 

02/26/86 
03/10/86 

ANALYST 
INSTRUMENT 

UJL 
5100 

VERIFIED BY LAK 
COMPOUNDS DETECTED 2 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

IB IB acenaphthene ND i 
1 

41B 610 N-ni trosod imethylamine ND 

4B SB benzidine ND : 
• 

43B 62B N-nitrosod ipheny1amine ND' 

46B 8B li 2» 4-tr ichlorobenzene 
1 

ND I 
1 

42B 630 N-ni trosod i-n-propyIamine ND 

33B 9B hexachlorobenzene 
• 

ND : 
1 

ND \ • 13B 1522 660 bis<2-ethylhexy1)phthalate 2 

36B 12B hexachloroethane 

• 
ND : 

1 
ND \ • 15B 670 butyl benzyl phthalate ND 

IIB 18B b is(2-chloroethyllether 
1 

ND : 
: 

ND ! 
« 

26B 119S 680 di-butyl phthalate 2 BL 

16B 20B 2-chloronaphthaiene 

1 

ND : 
: 

ND ! 
« 

29B 690 di-n-octyl phthalate ND 

20B 25B If 2-dichlorobenzene 
1 

ND : 
s 

ND ! 
• 

24D 700 diethyl phthalate WD 

21B 26B If 3-dichlorobenzene 

1 

ND : 
s 

ND ! 
• 

2SB 710 dimethyl phthalate ND 

22B 27B If 4-d ichlorobenzene 
1 

ND : 
• 

SB 720 benzo(alanthracene A ND 

23B 28B 3f 3'dichlorobenzidine 
1 

ND 1 
1 

6B 730 benzo(aIpyrene ND 

27D 35B 2f 4-dinitrotoluene 
• 

ND i 70 740 benzoCb}fluoranthene * ND 

28B 36B 2f 6-dinitrotoIuene ND i 
• 

9B 7S0 benzo ( k ) f luoranthene •* ND 

29B 37B If 2-diphenyIhydrazine 
1 

ND ! 
• 

180 760 chrysene A ND 

31B 39B fluoranthene 
• 

ND \ 
• 

2B 770 acenaphthylene ND 

17B 40B 4-ch loropheny 1 phenyl eMier 
• 

ND : 3B 780 anthracene 0 ND 



) coRPomaTioN 

PAGE 20 
RECEIVED: 02/25/86 

SAMPLE ID E-1 ABN H2Q 

U 
Analytical Serv REPORT 

Results by Sample 

(J 
LAB # 86-02-158 
Continued From Above 

FRACTION 03A TEST CODE M625 B NAME Method 625 Base/Neutrals 
Date & Time Collected 02/24/86 Cateooru 

14B 41B 4-bromopheny1 phenyl ether ND 8B 79B benzo(ghi)perylene ND 

12B 42B bis(2-chloroisopropyl)ether ND 
I 

32B 
! 

BOB f1uorene ND 

lOB 43B bis(2-chloroethoxy)methane 
I 

ND 
1 

44B 81B phenanthrene B ND 

34B S2B he xachlorobutad iene ND 19B B2D dibenzoCa# h)anthracene NDtf 

35B 53B hexachlorocyclopentadiene ND 37B 83B indeno(If 2> 3-cd)pyrene ND 

38B 54B isophorone ND 45B 84B pyrene ND 

39B 55B naphthalene ND 
j 

ND 1 
1 
1 
1 40B 56B ni trobenzene 

ND 
j 

ND 1 
1 
1 
1 

SURROGATE RECOVERIES 

SCAN CODE RESULT 

504 BSl d5-ni trobenzene 70 

766 BS2 2-fluorobipheny1 80 

1343 BS3 d14~terpheny1 38 

BS4 d10-b ipheny1 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
All results reported in UQ/1 unless otheruiise specified. 
ND = not detected at EPA detection limit method 625i (Federal Register# 10/26/84). 
* = benzo(b)fluoranthene and benzo(k)fluoranthene co-elute. 
A = benzo(alanthracene and chrysene co-elute in high concentrations. 

mm' %... 



PAGE 21 Analytical Serv REPORT LAB # 86-02-158 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAMPLE ID E-1 ABN H2D FRACTION 03A TEST CODE M625J NAME Method 625 Base/Neutrals 
Date & Time Collected 02/24/86 Category 

B = anthracene and phenanthrene co-elute in high concentrations. 
DL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 

\ 



CORPOMAVtON 

PAGE 22 
RECEIVED; 02/25/86 

SAMPLE ID E-1 ABN VOA H20 

Analytical Serv REPORT LAB # 86-02-158 
Results by Sample 

FRACTION 03B TEST CODE MS^j^ NAME EPA Method 624/GC-MS 
Date & Time Collected 02/24/86 Category 

DATA FILE 4CUQ2158VQ3 
CONG. FACTOR L 

DATE INJECTED 03/04/86 ANALYST 
INSTRUMENT 

REM 
F4 

VERIFIED BY LAV, 
COMPOUNDS DETECTED O 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

3V 4V benzene ND 17V 32V li2-d ichloropropane ND 

NI^^ 6V 6V carbon tetrachloride ND 18V 33V cis-l»3-dichloropropylene 

ND 

NI^^ 

7V 7V chlorobenzene ND 18V 33V trans-l« 3-dichloropropy1ene ND 

15V lOV 1.2-dichloroethane ND 1 19V 38V ethylbenzene ND 

27V IIV 1>1<1-trichloroethane ND 22V 44V methylene chloride ND 

14V 13V 1/1-dichloroethane ND 21V 45 V methyl chloride ND 

28V 14V liIf2-trichloroethane ND 20V 46V methyl bromide ND 

23V 15V 1.1/2i2-tetrachloroethane ND 5V 47V faromoform ND 

9V 16V chloroethane ND 12V 48V d ich 1 orofaromomethane ND 

lOV 19V 2-chloroethyIviny1 ether ND 30V 49V trichlorofluoromethane ND^^ 

IIV 23V chloroform ND 8V 51V ch1orod ibromomethane ND 

16V 29V li1-dichloroethylene ND : 
1 

24V asv tetrachloroethy1ene ND 

26V 30V It 2—trans-d ichloroethy1 ene 
1 

ND S 25V 86V to 1uene ND 

29V 

31V 

87V 

8QV 

trich loroethylene 

viny1 chloride 

ND 

ND 



PAGE 23 Analytical Serv ^ REPORT LAB # 86-02-158 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAMPLE ID E-1 ABN VOA H20 FRACTION 03B TEST CODE fB ^ NAME EPA Method 624/GC-MS 
Date & Time Collected 02/24/86 Category 

SURROGATE RECOVERIES 

SCAN CODE COMPOUND RESULT 

200 VSl d4-l.2-dichloroethane 103 

377 VS2 dS-toluene 101 

466 VS3 bromofluorobenzene 99 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in uq/1 unless otheruise specified. 
ND = not detected at EPA detection limit method 624i (Federal Register< 10/26/84>. 
BL = detected in reagent blanki background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 



COR 

PAGE 24 
RECEIVED: 02/25/86 

SAMPLE ID E-2 ABN H20 

U 
Analytical Serv REPORT 

Results by Sample 
LAB # 86-02-158 

FRACTION g4A TEST CODE Hi25 A NAME Hetboj 625 Acid Comoounils 
Date i. Time Collected 02/24/86 Category 

DATA FILE 5CU0215BC04 
CQNC. FACTOR 1 

DATE EXTRACTED 02/26/86 
DATE INJECTED 03/10/86 

ANALYST 
INSTRUMENT 

WJL 
5100 

VERIFIED BY LAK 
COMPOUNDS DETECTED 1 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

llA 21A 2.4/6-trichlorDphenol ND ! 
1 

7A 58A 4-nitrophenol ND 

8A 22A 4-chlQro-3-methyIpheno1 ND 
1 

: 
1 

5A 59A 2.4-dlnitrophenol ND 

lA 24A 2-chlorophenol ND 
1 

1 
! 
S 
I 
$ $ 
1 

4A 60A 2-methyl-4i6-dinitrophenol ND 

2A 31A 2f 4-dichlorophenol ND 

1 

1 
! 
S 
I 
$ $ 
1 

9A 64A pentachlorophenol ND 

3A 34A 2i4-dimethyIphenol ND 

1 

1 
! 
S 
I 
$ $ 
1 

lOA 392 65A phenol 2 

6A 57A 2-ni trophenol ND 
1 

1 
1 

SURROGATE RECOVERIES 

SCAN CODE 

390 ASl 

287 AS2 

987 AS3 

AS4 

COMPOUND RESULT 

d5-phenol 79 

2-f luorophenol 82 

2.4»6-tribromophenol 116 

d3-phenol 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in ug/1 unless otheruise specified. 



J «£OKS>«>fia-7ION ' ' 

PAGE 25 Analytical Serv REPORT LAB # 86-02-158 
RECEIVED: 02/25/86 Results by Sample Continueil From Above 

SAMPLE ID E-2 ABN H20 FRACTION MA TEST CODE A NAME Method 625 Acid Compounds 
Date & Time Collected 02/24/86 Category 

ND = not detected at EPA detection limit method 625. (Federal Register. 11/26/84). 
BL = detected in reagent blank, background subtraction not performed. 
J = estimated values less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 



COH»>UBATION 

PAGE 26 
RECEIVED; 02/25/86 

SAMPLE ID E-2 ABN H20 

Analytical Serv REPORT 
Results by Sample 

FRACTION MA TEST CODE tte21 
Date & Time Collected 02/24/86 

LAB # 86-02-158 

1 NAME Method 625 Base/Neutrals 
Category 

DATA FILE 5CU05158C04 
CONC. FACTOR 1 

DATE EXTRACTED 
DATE INJECTED 

02/26/86 
03/10/86 

ANALYST 
INSTRUMENT 

MJL 
5100 

VERIFIED BY L^ 
COMPOUNDS DETECTED 2 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

ID IB acenaphthene ND 41B 61B N-nitrosod imethglamine ND 

4B 5B benz id ine ND 43B 62B N-ni trosod iphenglamine Nil 

46D 8B 1» 2i4-trichIorobenzene ND 42B 63B N-nitrosod i-n-propgIamine ND 

33B 9B hexachlorobenzene ND 13B 1521 66B bis(2-ethglhexgl>phthalate 1 

36B 12B hexachloroethane ND 15B 67B butgl benzgl phthalate ND 

IIB 18B bis(2-chIaroethyl)ether ND 26B 1194 6BB di-butgl phthalate 2 EL 

16B 20B 2-chloronaphthalene ND 29B 69B di-n-octgl phthalate ND 

20B 25B 1> 2-d ichlorobenzene ND 24B 70B diethgl phthalate ND 

21B 26B 1< 3-dichlorobenzene ND 25B 71B dimethgl phthalate ND 

22B 27B If 4-dichlorebenzene ND 5B 72B benzo(a)anthracene A NI^ 

23B 28B 3f3'dichlorobenzidine ND 6B 73B benzoCaIpgrene ND 

27B 35B 2f 4-dinitrotoluene ND 7B 74B ben zo(b ) f luoranthene ND 

28B 36B 2f 6-d ini trotoluene ND 9B 75B benzo(k)f1uoranthene ^ ND 

29B 37B If 2-diphengIhgdrazine ND 18B 76B chrgsene A ND 

31B 39B fluoranthene ND 2B 77B acenaphthglene ND 

17B 40B 4--chloropheng1 phengl ether ND 3B 78B anthracene 6 ND 

m ^ c 



PAGE 27 
RECEIVED: 02/25/86 

SAMPLE ID E-2 ABN H20 

Analytical Serv ' REPORT 
. Results by Sample 

FRACTION 04A TEST CODE !1i25J 
Date & Time Collected 02/24/86 

LAB # 86-02-158 
Continued From Above 

NAME Method 625 Base/Neutrals 
Category 

14B 41B 4-bromopheny1 phenyl ether ND 

12B 42B bis(2-chloroisopropyl>ether ND 

lOB 43B bis(2-chloroethoxy)methane ND 

34B 52B hexachlorobutadiene ND 

35B 53B hexachlorocyclopentadiene ND 

38B S4B isophorone ND 

39B 5SB naphthalene ND 

40B 56B nitrobenzene ND 

SURROGATE RECOVERIES 

SCAN CODE 

504 BSl 

766 BS2 

1342 BS3 

BS4 

RESULT 

cJ5-ni trobenzene. 

2-fluorobiphenyl. 

dl4-terpheny1. 

d10-bipheny1. 

_26 

112 

46 

8B 79B benzo(ghi)perylene ND 

32B 80B fluorene ND 

44B 81B phenanthrene B ND 

19B 82B dibenzo(a.h)anthracene ND| 

37B 83B indeno(1.2.3-cd)pyrene ND 

45B 84B pyrene ND 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = ecan number or retention time on chromatogram. 
All T-esolts reported in uq/1 unless otherwise specified. 
ND = not detected at EPA detection limit method 625. (Federal Register. 10/26/84). 
« = benzo(b)fluoranthcne and benzo(k)fluoranthene co-elute. 
A = benzo<a>anthracene and chrysene co-elute in high concentrations. 

A 



PAGE 28 
RECEIVED: 02/25/86 

SAMPLE ID E-2 ABN H20 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-158 
Continued From Above 

FRACTION 04A TEST CODE !1i25_l NAME Method 625 Base/Neutrals 
Date & Time Collected 02/24/86 Category 

B = anthracene and phenanthrene co-elute in high concentrations. 
BL *= detected in reagent blank; background subtraction not performed. 
J '= estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 

ESB 

I • 

KJ • 
S 8^ » ̂  @ 



PAGE 29 ^ 
RECEIVED: 02/25/86 

SAMPLE ID E-2 VGA H20 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-158 

FRACTION 04B TEST CODE MS 624 NAME EPA Method 624/QC-MS 
Category 

DATA FILE 4CU0215aV04 
CONC. FACTOR ~ 1 

Date & Time Collected 02/24/86 
DATE INJECTED 03/04/86 

NPDES SCAN EPA COMPOUND RESULT 

3V 4V benzene ND 

6V 6V carbon tetrachloride ND 

7V 7V chlorobenzene ND 

15V lOV It2-d ichlor0ethane ND 

27V IIV 1»1/1-trichloroethane ND 

14V 13V 1«1-dich1oroethane ND 

2BV 14V 1/1»2-trich1oroethane ND 

23V 15V • li1>2<2-tetrachloroethane ND 

9V 16V ch 1 oroethane ND 

lOV 19V 2-chloroethy1ving1 ether ND 

IIV 23V chloroform ND 

16V 29V 1»1-dichloroethylene ND 

26V 30V It2-trans-d ichloroethylene ND 

. ANALYST 
INSTRUMENT 

REM VERIFIED BY 
F4 COMPOUNDS DETECTED 

LAK 
0 

NPDES SCAN EPA COMPOUND RESULT 

17V 32V 1.2-d ichloropropane ND 

18V 33V cis-l»3-dichloropropylene 

18V 33V trans-1.3-d ichloropropylene ND 

19V 38V ethylbenzene ND 

22V 44V methylene chloride ND 

21V 45V methyl chloride ND 

20V 46V methyl bromide ND 

5V 47V bromoform ND 

12V 48V d ich1orobromomethane ND 

30V 49V trich lorofluoromethane ND| 

8V 51V chlorod ibromomethane ND 

24V 85V tetrachloroethylene ND 

25V 86V toluene ND 

29V 87V trichloroethylene ND 

31V G8V vinyl chloride ND 



bcrwt^ 

COSPORATION 
j 

PAGE 31 
RECEIVED: 02/25/86 

SAMPLE ID Reagent Blank 624 

DATA FILE 4EB0304VQQQ 
CONG. FACTOR I 

Analytical Serv REPORT 
Results by Sample 

v.. 
LAB # 86-02-158 

FRACTION 05B TEST CODE MS 624 NAME EPA Method 624/GC-MS 
Date & Time Collected not specified 

DATE INJECTED 03/04/BE ANALYST MM 

Category 

NPDES SCAN EPA COMPOUND RESULT 

3V 4V benzene ND 

6V 6V carbon tetrachloride ND 

7V 7V chlorobenzene ND 

15V lOV 1.2-d ichloroethane ND 

27V IIV 1<1.1-trichloroethane ND 

14V 13V li1-dichloroethane ND 

28V 14V 1/li2-trichloroethane ND 

23V 15V 1»1« 2.2-tetrachloroethane ND 

9V 16V chloroethane ND 

lOV 19V 2—chloroethyIviny1 ether ND 

IIV 23V chloroform ND 

16V 29V 1«1-dichloroethylene ND 

26V 30V 1J 2-trans-d ichloroethylene ND 

! 
NO i 22V 

ANALYST 
INSTRUMENT 

17V 32V 

18V 33V 

18V 33V 

19V 38V 

44V 

21V 45V 

20V 46V 

5V 47V 

12V 48V 

30V 49V 

8V 51V 

24V 85V 

25V 86V 

29V a7V 

31V 88V 

F4 
VERIFIED BY L^ 

COMPOUNDS DETECTED O 

COMPOUND RESULT 

1(2-dIchloropropane ND 

cis-1,3-dichloropropylene ND 

trans-1.3-dXchloropropylene ND 

ethylbenzene ND 

methylene chloride ND 

methyl chloride 

methyl bromide ND 

bromoform ND 

dichlorobromomethane ND 

trichlorofluoromethane ND 

ch lorodibromomethane ND 

tetrachloroethylene ND 

toluene ND 

trichloroethy1ene W 

vinyl chloride ND 



PAGE 32 Analytical Serv ^ REPORT LAB tt 86-02-158 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAMPLE ID Reaoent Blank 624 FRACTION 05B TEST CODE MS ̂  NAME EPA Method 624/8C-MS 
Date & Time Collected not specified Category 

SURROGATE RECOVERIES 

SCAN CODE COMPOUND RESULT 

200 VSl d4-lf2-dichloroethane 101 

377 VS2 dB-toluene 95 

466 VS3 bromofluorobenzene 102 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in uq/1 unless otherwise specified. 
ND = not detected at EPA detection limit method 624. (Federal Register. 10/26/84>. 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 

, ; 

tvV-H tr. ^ 



PAGE 33 ^ 
RECEIVED: 02/25/86 

SAMPLE ID Reagent Blank 625 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-158 

FRACTION 05A TEST CODE M^5J NAME Method 625 Acid Coflipounds 
Date & Time Collected not specified Category 

DATA FILE 
CONC. FACTOR 

5CB055aC05 
1 

DATE EXTRACTED 02/26/86 
DATE INJECTED 03/10/86 

ANALYST 
INSTRUMENl ^100 

VERIFIED BY LAK. 
COMPOUNDS DETECTED O 

NPDES SCAN EPA 

llA 

8A 

lA 

2A 

3A 

6A 

21A 

22A 

24A 

3iA 

34A 

57A 

COMPOUND 

2,4i6-trichlorophenol 

4-chloro-3-methy1phenol 

2-chlorophenol 

2J 4~dich1orophenol 

2.4-dimethyIphenol 

2-nitrophenol 

RESULT NPDES SCAN EPA 

ND I 

ND 

SURROGATE RECOVERIES 

SCAN CODE 

389 ASl 

285 AS2 

987 AS3 

AS4 

ND 

ND 

ND ! 
t 
I 

ND : 

COMPOUND RESULT 

d5-phenol 80 

2-fluoroDhenol 81 

2,4» 6-tribromophenol 120 

d3-phenol 

7A 

5A 

4A 

9A 

lOA 

COMPOUND RESULT 

58A 4-nitrophenol ND 

59A 2.4-dinitrophenol ND 

60A 2-methy1-4.6-dinitrophenol ND 

64A pentachlorophenol ND 

65A phenol ND 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in ug/1 unles.s otherwise specified. 



O o o 
PAGE 34 Analytical Serv REPORT LAB # 86-02-158 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAHPLE ID Reagent Blank 625 FRACTION 05A TEST CODE miA NAME Method 625 Acid Compounds 
Date h Time Collected not specified Category 

ND s= not detected at EPA detection limit method 62S< (Federal Registeri 11/26/84). 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. » 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 



PAGE 35 
RECEIVED: 02/25/86 

SAMPLE ID Reagent Blank 625 

DATA FILE 5CB0258C05 
CONC. FACTOR L 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-158 

FRACTION 05A TEST CODE !%2LB NAME Method 625 Base/Neutrals 
Date & Time Collected not specified Category 

DATE EXTRACTED 
DATE INJECTED 

02/26/86 
03/10/86 

ANALYST 
INSTRUMENT 

WJL 
5100 

VERIFIED BY 
COMPOUNDS DETECTED I 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

IB IB acenaphthene ND 1 
1 41B 618 N-nitrosod imethylamine tJD 

4B 5B benz id ine ND 

• 
1 

5 
• 

43B 628 N-ni trosod iphenylamine 

465 88 1. 2< 4-trichlorobenzene ND • 
1 

1 

428 638 N-nitrosodi-n-propylamine WD 

33B 98 hexachlorobenzene ND 
i 

: 
1 

13B 668 bis(2-ethylhexyl)phthalate ND 

36B 128 hexachloroethane ND 
1 

• • 
1 

15B 678 butyl benzyl phthalate ND 

IIB 188 bis(2-chloroethyl)ether ND 
1 

• • 
« 

26B 1 194 688 di-butyl phthalate 1 

16B 208 2-chloronaphthalene ND 
1 

« • 
• 

29B 698 di-n-octyl phthalate ND 

20B 2SB 1< 2-d ichlorobenzene ND 
1 

J 
• 

24B 708 diethyl phthalate ND 

21B 26B 1.3-dichlorobenzene ND 
1 

1 
1 

« 
25B 718 dimethyl phthalate ND 

22B 278 1/4-d ichlorobenzene ND 
t 

1 
1 

• 
5B 728 benzo(a)anthracene A ND^ 

23B 288 3/3'dichlorobenzidine ND 
1 

\ 
1 

68 738 benzo(a>pyrene ND 

27B 358 2/4-dinitrotoluene ND 
1 

f 

78 748 benzo (b > f luoranthene •» ND 

28B 368 2i6-d initrotoluene ND 
1 

t 
1 

1 

98 758 benzo(kluoranthene » ND 

29B 378 1,2-d iphenylhydrazine ND 
1 

1 
1 188 768 chrysene A ND 

31B 398 fluoranthene ND 
1 

! 
1 

28 778 acenaphthylene ND 

17B 408 4-chloropheny1 phenyl ether ND 
t 

1 38 788 anthracene 8 ND 



CORPOSATgON 

PAGE 36 
RECEIVED: 02/25/86 

SAMPLE ID Reagent Blank 625 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-158 
Continued From Above 

FRACTION 05A TEST CODE 11625 B NAME Method 625 Base/Neutrals 
Date & Time Collected not soecified Category 

14B 41B 4-bromopheny1 phenyl ether ND : 8B 79B benzo(ghi)perylene ND 

12D 42B bis(2-chloroisopropyl>ether ND i 32B SOB fluorene ND 

lOD 43B b i s(2-chloroethoxy)methane ND : 44B 81B phenanthrene B ND 

34B 52B hexachlorobutadiene 
« 

ND 
• 

19B 82B dibenzo<a,hlanthracene N|^ 

35B 53B hexachlorocyclopentadiene ND : 
1 

37B 83D indeno(1,2,3-cd)pyrene ND 

388 54B isophorone 
• 

ND : 45B 84B pyrene ND 

39B 55B naphthalene ND i 
1 

40B S6B nitrobenzene 
« 

ND ! 

SURROGATE RECOVERIES 

SCAN CODE RESULT 

504 BSl d5-ni trobenzene 43 

766 BS2 2-fluorobiphenyl 51 

• 1342 BS3 

BS4 

d14-terpheny1 

d10-bipheny1 

23 • 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
All results reported in uq/I unless otherwise specified. 
ND = not detected at EPA detection limit method 625» (Federal Register, 10/26/84) 
* = benzo(b>fluoranthene and benzo(k>fluoranthene co-elute. 
A = benzo(alanthracene and chrysene co-elute in high concentrations. 

e::j 



PAGE 37 Analytical Serv REPORT LAB # 86-02-158 
RECEIVED: 02/25/86 Results by Sample Continued From Above 

SAMPLE ID Reaoent Blank 625 FRACTION 05A TEST CODE !%25J NAME Method 625 Base/Neutrals 
Date & Time Collected not specified Category 

D = anthracene and phenanthrene co-elute in high concentrations. 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 

© m o 



PAGE 1 
RECEIVED: 02/26/8i 

CORK>ORaTION 

Analytical Serv REPORl 
03/20/86 12:11:33 

LAB # 86-02-171 

REPORT Rad ian 
TO Bl. 4 

Austin 

ATTEN Robert Wallace 

CLIENT LINCOLN SAMPLES 
COMPANY Lincoln Properties 

FACILITY 

WORK ID 100 Congress Avenue 
TAKEN 2/25/86 
TRANS Fed Ex 736744452 
TYPE H20 

P.O. # 229-025-06-20 
INV. # 7531 

PREPARED Radian Atialutical Services 
BY 8501 MoPac Blvd. 

P. 0. Box 9948 
Austin> Texas 78766 

ATTEN 
PHONE (512) 454-4797 

CERTIFIED BY 

CONTACT GRIMSHAW 

SAMPLE IDENTIFICATION 
QX 1-2ABN H20 
02 E-3ABN H20 
03 Reagent Blank H20 BNA 

Duplicate of report of 03/16/86. 

Footnotes and Comments 

•» Indicates a value less than 5 times the detection limit. 
Potential error for such lout values ranges bet'iieen 
50 and 1007.. 

6 Indicates that spike recoveru for this analysis on the 
specific matrix ujas not uiithin acceptable limits indicating 
an interferent present. 

Analytical Serv TEST CODES and NAMES used on this report 
EX 625 Extraction onlu - 625 BN/A 
M625 A Method 625 Acid Compounds 
M625 B Method 625 Base/Neutrals 

CIZI I 1 Mar a :-i im Kji 
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PAGE 2 Analytical Serv REPORT LAB it 86-02-171 
RECEIVED: 02/26/86 RESULTS BY TEST 

TEST CODE 
default units 

! Sample 01 
• (entered uni ts) 

Sample 02 
(entered units) 

Sample 03 
(entered units) 

EX_625 
date complete 

i 02/27/86 
t 

02/27/86 02/27/86 

KJ 



PAGE 3 
RECEIVED: 02/26/86 

SAMPLE ID 1-2ABN H20 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-171 

FRACTION OlA TEST CODE Mi25.A NAME Method 625 Acid Compounds 
Date & Time Collected 02/25/86 Category 

DATA FILE 5CU05171C01 
CONG. FACTOR 1 

DATE EXTRACTED 02/27/8d> 
DATE INJECTED 03/12/86 

ANALYST 
INSTRUMENT 

M 
5100 

VERIFIED BY LAK 
COMPOUNDS DETECTED O 

SURROGATE RECOVERIES 

SCAN CODE 

378 ASl 

277 AS2 

971 AS3 

ASA 

COMPOUND RESULT 

d5-phenol 26X 

2-f luorophenol 14'/. 

2. Ai 6-tribromophenol 227. 

dS-phenol 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN - scan number or retention time on chromatogram. 
All results reported in ug/1 unless otherwise specified. 

C;:LI 

DES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

llA 21A 2,4i6-tr ichlorophenol ND 7A 58A 4-ni tropheno I ND 

8A 22A 4-chloro-3-methylphenol ND 5A 59A 2»4-dinitrophenoI ND 

lA 24A 2-chlorophenol ND 4A 60A 2-methyI-4,6-dinitropheno1 ND 

2A 31A 2« 4'-d i ch 1 oropheno 1 ND 9A 64A pentachIoropheno1 ND 

3A 34A 2.A-dimethylphenol ND lOA 65A phenol ND 

6A 57A 2-ni trophenol ND 



PAGE 4 Analytical Serv REPORT LAB « 86-02-171 
RECEIVED: 02/26/86 Results by Sample Continued From Above 

SAMPLE ID 1-2ABN H2D FRACTION OlA TEST CODE NAME Method 625 Acid Compounds 
Date !t Time Collected 02/25/86 Category 

ND not detected at EPA detection limit method 62S< (Federal Register« 11/26/84). 
OL - detected in reagent blanka background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 



PAGE 5 
RECEIVED: 02/26/86 

SAMPLE ID 1-2ABN H20 

Analytical Serv REPOR 
Results by Sample 

LAB # 86-02-171 
u 

FRACTION giA TEST CODE M625_B NAME Method 625 Base/Neutrals 
Date & Time Collected 02/25/86 Category 

DATA FILE 5CUQ2144C01 
CONC. FACTOR 1 

DATE EXTRACTED 
DATE INJECTED 

02/27/B6 
03/12/SA 

ANALYST 
INSTRUMENT 

MM 
5100 

VERIFIED BY 
COMPOUNDS DETECTED 1 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

IB IB acenaphthene ND 41B 61D N-ni trosodimethylamine ND 

4B 5B benz id ine ND 43B 62B N-nitrosodipheny lain ine ND^ 

46B SB Ij 2/4-trichlorobenzene ND 42B 63B N-ni trosod i-n-propyIamine ND 

33B 9B hexachlorobenzene ND 13B 1505 666 b is(2-ethyIhexyl)phthalate 1 J 

36B 12B hexachloroethane ND 15B 67B butyl benzyl phthalate ND 

1 IB 18B bis(2-chIoroethyl)ether ND 26B 68B di-butyl phthalate ND 

16B 20B 2-chloronaphthalene ND 29B 69B di-n-octyl phthalate ND 

20B 25B 1< 2-dichlorobenzene ND 24B 70B diethyl phthalate ND 

21B 26B 1» 3-d ichlorobenzene ND 25B 71B dimethyl phthalate ND 

22B 27B 1> 4-dichlorobenzene ND 5B 72B benzo(a lanthracene A ND< 

23B 28B 3« 3'dichlorobenzidine ND 6B 73B benzo(a >pyrene ND 

27B 35B 2.4-dinitrotoluene ND 7B 74B benzo< b > f luoranthene ND 

28B 36D 2.6-dinitrotoluene ND 9D 75B benzol k )f luoranthene ND 

29B 37B 1»2-d iphenylhydrazine ND 18B 76D chrysene A ND 

31D 39B fluoranthene ND 2B 77B acenaphthylene ND 

17B 40B 4-chloropheny1 phenyl ether ND 3B 78B anthracene B ND 

r.'?;/-. fi OvJ cm 



o 
PAGE 6 
RECEIVED: 02/26/86 

SAMPLE ID 1-2ABN H20 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-171 
Continued From Above 

FRACTION OlA TEST CODE M625 B NAME Method 625 Base/Neutrals 

14B 

12B 

lOB 

34B 

35B 

38B 

Date & Time Collecteil 02/25/86 
41B 4-bro(nopheng 1 phenyl ether ND 

42B bis(2-chloroisopropgl)ether ND 

43B bis(2-chloroethoxg)methane ND 

52B hexachlorobutadiene _ 

53B hexachlorocgclopentadiene _ 

Category 

ND 

ND 

S4B isophorone ND S 
! 

8B 79B benzG(ghi)perylene ND 

32B 80B f luorene ND 

44B 81B phenanthrene B ND 

19B 82B dibenzo(aih)anthracene NDI 

37B 83D indeno(l< 2< 3-cd >pyrene ND 

45B 84B pyrene ND 

39B 55B naphthalene ND : 
! 

ND ! 40B S6B nitrobenzene 

ND : 
! 

ND ! 

SURROGATE RECOVERIES 

SCAN CODE RESULT 

489 fiSl d5-ni trobenzene 86% 

750 BS2 2-fluorob ipheny1 84% 

1352 BS3 

BS4 

d14-terpheny1 

d10-b ipheny1 

92% 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
All results reported in UQ/I unless otheruise specified. 
ND = not detected at EPA detection limit method 625. (Federal 
« = benzo(b>fluoranthene and bcnzo(k)fluoranthene co-elute. 
A = berizo(a)anthracene and chrysene co-elute in high concentrations. 

10/26/84). 

KJ 



PAGE 7 Analytical Serv REPORT LAB # 86-02-171 
RECEIVED: 02/26/86 Results by Sample Continued From Above 

SAMPLE ID 1-2ABN H2Q FRACTION OlA TEST CODE I16251 NAME Method 625 Base/Neutrals 
Date & Time Collected 02/25/86 Category 

B = anthracene and phenanthrene co-elute in high concentrations. 
DL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 



PAGE 8 
RECEIVED: 02/26/86 

SAMPLE ID E-3ABN H20 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-0M71 

FRACTION 02A TEST CODE HWSA NAME Method 625 Acid Compounils 
Date & Time Collected 02/25/86 Category 

DATA FILE 5CUQ2171CQ2 
CONG. FACTOR 1 

DATE EXTRACTED 02/27/86 
DATE INJECTED 03/12/86 

ANALYST 
INSTRUMENT 5100 

MM VERIFIED BY L^i 
COMPOUNDS DETECTED O 

NPDES SCAN EPA 

llA 

8A 

lA 

2A 

3A 

6A 

21A 

22A 

24A 

31A 

34A 

57A 

COMPOUND 

2i4,6-trichlorophenol 

4-chIoro-3-methyIpheno1 

2—chlorophenol 

2.4-d ichlorophenol 

2.4-dimethyIpheno1 

2-ni trophenol 

RESULT NPDES SCAN EPA 

ND I 

COMPOUND RESULT 

ND I 
J 

ND 

_ND 

ND ! 
I 

ND : 

SURROGATE RECOVERIES 

SCAN CODE 

375 ASl 

270 AS2 

970 AS3 

AS4 

COMPOUND RESULT 

dS-phenol 64X 

2-fluorophenol 58X 

2i4i6-tribromophenol 97X 

d3-phenol 

7A 58A 4-nitrophenol ND 

5A 59A 2i4-dinitrophenol F4D 

4A 60A 2-methyl-4.6-dinitrophenbI ND 

9A 64A pentachlorophenol ND 

lOA 65A phenol ND 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in ug/1 unless otheruise specified. 
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PAGE 9 Analytical Serv REPORT LAB # 86-02-171 
RECEIVED: 02/26/86 Results by Sample Continued From Above 

SAMPLE ID E-3ABN H2Q FRACTION CGA TEST CODE |1625_A NAME Method 625 Acid Compounds 
Date & Time Collected 02/25/86 Cateyory 

ND = not detected at EPA detection limit method 625, (Federal Register. 11/26/84). 
BL = detected in reagent blank, background subtraction not performed. 
J = estimated value, less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 

U.B — -- —^ 



PAGE 10 
RECEIVED: 02/26/86 

SAMPLE ID E-3ABN H20 

O 
Analytical Serv REPORT 

Results by Sample 
LAB # 86-02-171 

FRACTION 02A TEST CODE M625J NAME Method 625 Base/Neutrals 
Date & Time Collected 02/25/86 Category 

DATA FILE 5CU02171C02 DATE EXTRACTED 
CONC. FACTOR 1 DATE INJECTED 

02/27/86 
03/12/86 

ANALYST 
INSTRUMENT 

MM VERIFIED BY LAK 
5100 COMPOUNDS DETECTED 1 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

IB IB acenaphthene ND S 
! 
f 
1 

! 
• • 
• 

41B 61B N~ni trosod imethglamine ND 

48 SB benzidine ND 

S 
! 
f 
1 

! 
• • 
• 

43D 620 N-nitrosod iphenglamine ND 

46B 8B l>2i4-trichlorabenzene ND 

S 
! 
f 
1 

! 
• • 
• 

42B 630 N-nitrosod i-n-propyIamine ND 

33B 9B hexachlorobenzene ND 
• 
! 
! 
5 
1 

13B 660 bis(2-ethylhexyl>phthalate ND 

36B 12B hexachloroethane ND 

• 
! 
! 
5 
1 

15B 670 butyl benzyl phthalate ND 

IIB 18B bis(2-chloraethyl)ether ND 
« 
• 
1 

! 
} 
• 

26B 1178 680 di-butyl phthalate 1 J 

16B 20B 2-chloronaphthaIene ND 

« 
• 
1 

! 
} 
• 

29B 690 di-n-octyl phthalate ND 

20B 2SB 1< 2-d ichIorebenzene ND 
• 
1 
1 

1 

240 700 diethyl phthalate ND 

21B 26B 1.3~dichlorobenzene ND 
• 
! 
• 

25B 710 dimethyl phthalate ND 

22B 27B 1» 4-dichlorobenzene ND 
1 

S 
t 

SB 720 benzo(a>anthracene A ND 

23B 28B 3>3'dichlorobenzidine ND 
• 
s 
1 

6B 730 benzo(a)pyrene ND 

27B 35B 2>4-dinitrotoluene ND 
1 

• • 
i 

7B 74B benzo(b)fluoranthene « ND 

28B 36B 2.6-dinitrotoluene ND 
1 

! 

• 
1 

1 

9D 7S0 benzo(kIPluoranthene * ND 

29B 37B If 2-d ipheny Ihgdra'z ine ND 

1 

! 

• 
1 

1 

18B 760 chrysene A ND 

31B 39B P1 uoranthene ND 
1 

« 
1 

1 

20 770 acenaphthylene ND 

17B 40B 4-chloropheng1 phengl ether ND 
1 

I 
1 3B 780 anthracene 0 ND 
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PAGE 11 
RECEIVED: 02/26/86 

SAHPLE ID E-3ABN H20 

Analytical Serv REPORT 
Results by Sample 

U 
LAB # 86-02-171 
Continued From Above 

FRACTION 02A TEST CODE M625 B NAME Method 625 Base/Neutrals 
Date Time Collected 02/25/86 Cateqory 

14B 41B 4-bromopheny1 phenyl ether ND 8B 79B benzo(ghi>perylehe ND 

12B 42B bis(2-chloroisopropyl>ether ND 32D SOD f luorene WD 

lOB 43B bis(2-chloroethoxy)methane ND 44B 81B phenanthrene B ND 

34B 52B hexachlorobutadiene ND 19B 82B dibenzo(af h)anthracene ND^ 

35B 53B hexachlorocyclopentadiene ND 1 I 37B 83B indeno<I,2, 3-cdIpyrene ND 

38B 
1 

54B isophorone ND 45B 84B pyrene ND 

39B 55B naphthalene ND 

40B 56B nitrobenzene ND 

SURROGATE RECOVERIES 

SCAN CODE RESULT 

408 BSl d5-nitrobenzene 106 

749 BS2 2-fluorobiphenyl 112 

• 1325 BS3 

BS4 

d14-terpheny1 

d10-b ipheny1 

114 • 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
All results reported in ug/I unless otheruiise specified. 
ND = not detected at EPA detection limit method 625, (Federal Register 
* = ben2o(b)flooranthene and bcnzo(k)fluoranthene co-elute. 
A = beiizo(a)dnthracene and chrgsene co-elute in high concentrations. 

10/26/84) 

£-3 
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PAGE 12 Analytical Serv REPORT LAB It 86-02-171 
RECEIVED: 02/26/86 Results by Sample Continued From Above 

SAMPLE ID E-3ABNH2D - FRACTION 02A TEST CODE HWSJ NAME Hetbod 625 Base/Neutrals 
Date & Time Collected 02/25/86 Category 

B = anthracene and phenanthrene co-elute in high concentrations. 
BL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied bg conc. factor. 



PAGE 13 
RECEIVED; 02/26/86 

SAMPLE ID Reaoent Blank H2Q BNA 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-171 

FRACTION 03A TEST CODE NAME Metbd 625 Acid Compounds 
Date h Time Collected not specified Category 

DATA FILE 5CU02171C03 
CONC. FACTOR L 

DATE EXTRACTED 02/27/86 
DATE INJECTED 03/12/86 

ANALYST 
INSTRUMENT 

MM 
5100 

VERIFIED BY LAK 
COMPOUNDS DETECTED 0 

SURROGATE RECOVERIES 

SCAN CODE 

375 ASl 

272 AS2 

969 ASS 

AS4 

COMPOUND RESULT 

d5-Dhenol 797. 

2-fluorophenol 767 

2/ 4i 6-tr ibromophenol 1467. 

d3-phenol 

NOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number or retention time on chromatogram. 
All results reported in ug/1 unless otherwise specified. 

DES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

llA 21A 2J 4.6-trichlorophenol ND 7A 58A 4-nitrophenol ND 

6A 22A 4-chloro-3-methy 1 phenol ND 5A 59A 2» 4-dinitrophenol ND 

lA 24A 2-chlorophenol ND 1 4A 60A 2-methyl-4i 6-d initrophenol ND 

2A 31A 2.4-d ichlorophenol ND 9A 64A pentachlorophenol ND 

3A 34A 2» 4-dimethylphenol ND lOA 65A phenol ND 

6A 57A 2-nitrophenol ND 



.CORPORATION 

PAGE 14 Analytical Serv REPORT LAB I 86-02-171 
RECEIVED: 02/26/86 Results by Sample Continued From Above 

SAMPLE ID Reaoent Blant H2Q BNA FRACTION OSA TEST CODE H^5.A NAME Method 625 Acid Compounds 
Date & Time Collected not specified Category 

ND = not detected at EPA detection limit method 625. (Federal Register. 11/26/84). 
DL = detected in reagent blank; background subtraction not performed. 
J = estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factor. 
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PAGE 15 
RECEIVED: 02/26/86 

SAMPLE ID Reagent Blank H2Q SNA 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-171 

FRACTION 03A TEST CODE Mi20 NAME Method 625 Base/Neutrals 
Date & Time Collected not specified Category 

DATA FILE 5CUQ2171CQ3 
CONC. FACTOR 1 

DATE EXTRACTED 
DATE INJECTED 

02/27/86 
03/12/86 

ANALYST 
INSTRUMENT 

MM 
5100 

VERIFIED BY LA!^. 
COMPOUNDS DETECTED 0 

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

10 IB acenaphthene ND 1 
1 

1 

418 618 N-nitrosod imethylamine ND 

48 SB benz idine ND 
1 

S 438 628 N-ni trosod iphenylamine Ncl 
468 8B If 2/4-trichIorobenzene ND 

t 
1 

• • 
• 

428 638 N-nitro3 0d i-n-propylamine ND 

338 9B he xachlorobenzene ND 
• 
< 
1 

{ 
• 
1 

! 
• 
1 

1 

138 668 bis(2-ethylhexyl>phthalate ND 

368 12B hexachloroethane ND 

• 
< 
1 

{ 
• 
1 

! 
• 
1 

1 

158 678 butyl benzyl phthalate ND 

118 188 bis(2-chloroethy1)ether ND 

• 
< 
1 

{ 
• 
1 

! 
• 
1 

1 

268 688 di-butyl phthalate ND 

168 208 2-chloronaphthalene ND 
• 
1 • 298 698 di-n-octyl phthalate ND 

208 258 1# 2-dichlorobenzene ND 
1 

I 
1 248 708 diethyl phthalate ND 

218 26B If 3~dichlorobenzene ND 

• 
1 

{ 

! 
t 
1 

1 

258 718 dimethyl phthalate ND 

228 278 1f 4-d ichlorobenzene ND 

• 
1 

{ 

! 
t 
1 

1 

58 728 benzo(alanthracene A ND 

238 288 3i3'dichlorobenzidine ND 
• 
1 
1 

• 
68 738 benzo(aIpyrene ND 

278 358 2f 4-dinitrotoluene ND 
• 
; 
! 
1 
1 

1 

78 748 benzo(b>fluoranthene ^ ND 

288 368 2f6-dinitrotoluene ND 

• 
; 
! 
1 
1 

1 

98 758 benzo(k>fluoranthene » ND 

298 378 If 2-diphenyl hydrazine ND 
1 

t 
1 

S 
1 
1 

« 

188 768 chrysene A ND 

318 398 fluoranthene ND 

1 

t 
1 

S 
1 
1 

« 
28 778 acenaph thy 1ene ND 

178 408 4-ch1oropheny1 phenyl ether ND 
1 

! 38 788 anthracene 8 ND 

IV. B a::J 



PftGE 16 ^ 
RECEIVED: 02/26/86 

SAfiPLE ID Reaoent Blank H20 BNA 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-171 
Continued From Above 

FRACTION 03A TEST CODE 11625 B NAME flethod 625 Base/Neutrals 
Date & Time Collected not specified Category 

14B 41B 4-bromopheny1 phenyl ether ND I 8B 
! 
1 32D 

79B benzo(ghilperylene ND 

12B 42B b is(2-chloroisopropyllether ND 

I 8B 
! 
1 32D 80B fluorene ND 

lOB 43B bis<2-chloroethoxy >methane ND 44B 81B phenanthrene B ND 

34B 52B hexachlorobutadiene ND 19B 82B dibenzoCa,hlanthracene ND 

35B S3B hexachlorocyclopentadiene ND 37B 83B indeno(l,2,3-cdIpyrene ND 

38B 54B isophorone ND 45B 84B pyrene ND 

39B 55B naphthalene ND 
I 

ND 1 
1 

1 
1 40B 56B nitrobenzene 

ND 
I 

ND 1 
1 

1 
1 

SURROGATE RECOVERIES 

SCAN CODE 

488 BSl 

749 BS2 

1324 BS3 

BS4 

RESULT 

d5-ni trobenzene. 

2-f luorob ipheny 1. 

dl4-terpheny 1. 

d10-b ipheny1. 

102 

104 

128 

NOTES AND DEFINITIONS FOR THIS REPORT. 

SCAN = scan number or retention time on chromatogram. 
All results reported in ug/l unless otherwise specified. 
ND = not detected at EPA detection limit method 625. (Federal Register, 10/26/841. 
* = benzo(b)fluoranthcne and benzo(k)fluoranthene co-elute. 
A = benzo(a)anthracene and chrysene co-elute in high concentrations. 
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PAGE 17 Analytical Serv REPORT LAB # 86-02-171 
RECEIVED: 02/26/86 Results by Sample Continued From Above 
SAMPLE ID Reaoent Blant H2Q BNA FRACTION CGA TEST CODE M625 B NAME Method 625 Base/Neutrals 

Date & Time Collected not specified Category 
B = anthracene and phenanthrene co-elute in high concentrations. 
BL = detected in reagent blank; background subtraction not performed. 
J =» estimated value; less than method detection limit. 
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection 
limits should be multiplied by conc. factoi;. 

{ 
V 
t. 

V 

E31 •• mm mm ta - mm '•mm ' mm mu um mm csa man mm si 
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PAGE 1 •' 
RECEIVED: 02/25/86 
REPORT Radian 

Analytical Serv REPORT 
03/21/86 11:30:15 

LAB # 86-02-155 

TO Bl, 
Austin 

ATTEN Robert Wallace 

CLIENT LINCOLN 
COMPANY Lincoln Properties 

FACILITY 

WORK ID 100 Congress Av. 
TAKEN WH. JM 
TRANS WH 
TYPE 

P.0. # 229-025-06-20 
INVOICE under separate cover 

PREPARED Radian Analytical Services 
BY 8501 MoPac Blvd. 

P. O. Box 9948 ll'blV 

Austin. Texas 78766 

SAMPLES _6 

ATTEN 
PHONE (512) 454-4797 

) Y.1 
CERTIFI.^D BY 

CONTACT GRIMSHAW 

»»SamDle shoiijed interference. 
BOD data received bu phone from Aoualab. 

Footnotes and Comments 

« Indicates a value less than 5 times the detection limit. 
Potential error for such loui values ranges between 
50 and lOOX. 

e Indicates that spike recoveru for this analysis on the 
specific matrix luas not nithin acceptable limits indicating 
an interferent present. 

Qi 
02 

SAMPLE IDENIIFICATION 
11 

Analytical Serv TEST CODES and NAMES used 
AG E Silver,ICPES NI E 

on this report 
Nickel, ICPES Qi 

02 El AS GA Arsenic, low level PB GA Lead) low level 
03 E2 BA E Barium, ICPES PHEN A Total Phenolics 
04 Bl D0D5 Biological Oxuaen Demand PH A PH 
05 12 B E Boron, ICPES SETS A Settleable Solids 
06 E3 CD E Cadmium, ICPES SE GA Selenium, low level 

CH20 FormaIdehude S04 IC Sulfate IC 
CL IC Chloride IC TDS A Total Dissolved Solids 
CNTOTA Total Cuanide TP04 A Total Phosphate 
COD A Chemical Oxuaen Demand TSS A Total Suspended Solids 
CR E Chromium, ICPES ZN E Zinc, ICPES 
CU E Copper, ICPES 
DG3020 Digestion bu Method 3020 
D06010 Digestion bu Method 6010 
HG CA Mercuru, Cold Vapor 

Manganese, ICPES 
1 ' • o 



N CORPORATION 

PAGE 2 
RECEIVED: 02/25/86 

'W 
Analytical Serv REPORT 

Results by Sample 
LAB # 86-02-155 

V / 

SAMPLE ID 11 SAMPLE # 01 FRACTIONS: A,B,C.D,E,F,G 
Date & Tiffle Collected 02/24/86 Category 

AG E 0.002* AS GA 0.012* BA E 0.18 fiOD5 12 B E . 0.28 CDE 0.11 
ug/ml ug/ml ug/ml mg/L ug/ml . ug/ml 

CH20 0.25 CL IC 76 CNTOTA 0.0? COD A <5 CR E 0.022* CU E 0.008 
mg/L mg/L mg/L • mg/L ug/ml ug/ml 

DG3020 03/06/86 DG6010 03/18/86 HG CA <. 0002 MN E 0.054 N1 E 0.025 PB GA 0.002* 
date complete date complete ug/ml' ug/ml 

4 

ug/ml ug/ml 

PHEN A 0.010* PH A 8.80 SETS A (1 SE GA C 003 S04 IC 240 TDS A 720 
mg/L pH units ml/L ug/ml mg /L mg/L 

TP04 A 0.26 TSS A 17 ZN E 0.076 
mg/L as P mg/L ug/ml 

SAMPLE ID El SAMPLE #02 FRACTIONS: A/e,C,DiBF,G 
Date & Time Collected 02/24/86 Category 

mg/L pH units ml/L ug/ml 

rji 

mg/L 

AG E <. 002 AS GA 0.10* BA E 0.053 B0D5 3 B E C05 CD E C. 002 
ug/ml ug/ml ug/ml mg/L ug/ml ug/ml 

CH20 0.07 CL IC 71 CNTOTA 0.01* COD A <5 CR E <. 005 CU E COQl 
mg/L mg/L mg/L mg/L ug/ml ug/ml 

DG3020 03/06/86 DG6010 03/18/86 HG CA 0.0004* MN E 0.022 N1 E C003 PB GA 0.003* 
date complete date complete ug/ml ug/ml ug/ml ug/ml 

PHEN A 0.20** PH A 8.83 SETS A <1 SE GA C 003 S04 IC 200 TDS A 680 
mg/L 



PAGE 3 
RECEIVED: 02/25/86 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-155 
Continued From Above 

I TP04_A 
; mg/L as P 

0.20 TSSA 4* ZN E 0.012* 
mg/L ug/ml 

mg/L mg/L 

SAMPLE ID E2 SAMPLE # 03 FRACTIONS: A,B,C,DiE,F,G 1 
1 

Date & Time Collected 02/24/86 Category 1 

AG E 0.002* AS GA 0.027 BA E 0.055 BQD5 4 B E C 05 CD E coo^ 
ug/ml ug/ml ug/ml mg/L ug/ml ug/ml ! 

CH20 0.09 CL IC 76 CNTOTA 0.01* COD A 15 CR E 0.016* CU E 0.004* i 
mg/L mg /L mg/L mg/L ug /ml ug/ml ! 

DG3020 03/06/86 DG6010 03/18/86 HG CA <. 0002 MN E 0.024 N1 E 0.044 PB GA 0.004* i 
date complete date complete ug/ml ug/ml ug /ml ug/ml ! 

PHEN A 0.008* PH A 8.71 SETS A d SE GA C. 003 S04 IC 220 TDS A 590 i 
mg/L pH units ml/L ug/ml mg/L mg/L 1 

TP04 A 0.13 TSS A 6 ZN E 0.010* 
mg/L as P mg/L ug/ml 

SAMPLE ID B1 SAMPLE H 04 FRACTIONS: A,B,C,D,E,F,G 1 
1 

Date & Time Collected 02/24/86 Cateuom 1 
1 
1 

AG E 0.006* AS GA C 003 BA E 0.001* B0D5 8 B E C 05 CD E <. 002 i 
ug/ml ug/ml ug/ml mg/L ug/ml ug/ml ! 

1 

CH20 0.15 CL IC <1 CNTGTA COl COD A 15 CR E C. 005 CU E 0.003* i 
mg/L mg/L ug/ml ug /ml 



PAGE 4 
RECEIVED: 02/25/86 

C:OR»>OiXATION 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-155 
Continued From Above 

DG3020 03/06/86 DG6010 03/18/86 HO CA <.0002 MN E 0.021 NI E <. 003 PB GA 0.002* I 
date complete date complete ug/ml ug/ml ug/ml ug/ml i 

« 

PHEN A <. 005 
<ng/L 

PH A 8.82 
pH units 

SETS A <1 
ml/L 

SE GA <•0036 
ug/ffll 

S04 IC <1 
mg/L 

TDS A^ <1 i 
mg/L ! 

1 

TP04 A <. 02 
mg/L as P 

TSS A 3* 
mg/L 

ZN E <.003 
ug/ml 

1 

1 
1 

• 

SAMPLE ID 12 SAMPLE # 05 FRACTIONS: A, Bi C, d, E, F, G 1 
» 

Date & Time Collected 02/25/86 Category 1 
1 

AG E 0.004* AS GA 0.008* BA E 0.061 B0D5 9 B E 0.24* CD E 
• 

<.002 i 
ug/ffll ug/ml ug/ml mg/L ug/ml ug/ml i 

f 

CH20 0.42 
mg/L 

CL IC 78 
mg/L 

CNTOTA 0.07 
mg/L 

COD A 21 
mg/L 

CR E 0.007* 
ug/ml 

CU E 0.009 i 
ug/ml i 

1 

DG3020 03/06/86 DG6010 03/18/86 HG CA <. 0002 MN E 0.043 NI E 0,009* PB GA 0.008 1 
date complete date comp1ete ug/ml ug/ml ug /ml ug/ml ! 

660^ 
mg/L ! 

1 

PHEN A 0.029 
mg/L 

PH A 8.22 
pH units 

SETS A <1 
ml/L 

SE GA <.003 
ug/ml 

S04 IC 250 
mg/L 

TDS A 

ug/ml ! 

660^ 
mg/L ! 

1 

TPQ4 A 0.03* 
mg/L as P 

TSS A 38 
mg/L 

ZN E 0.032 
ug/ml 

1 
\ 
• 
1 

1 
1 

- f®* 

m ' . c m mm •B mm oa 
1^ 
•2^ i"." wm m m mm ^ mm 



PAGE 5 
RECEIVED: 02/25/86 

Analytical Serv REPORT 
Results by Sample 

LAB # 86-02-155 
U 

SAMPLE ID E3 

AG E 0.005* AS GA 0.010* BA E 

SAMPLE # 06 FRACTIONS: ArBiC>D>E>F»G 
Date k Time Collected 02/25/86 

0.061 B0D5 7 B E 

Category _ 

C 05 CD E C 002 
1 ug/ml 

i CH20 0.25 

ug/ml 

CL IC 80 CNTOTA 

ug/ml 

<.01 COD A 

mg/L 

13 CR E 

ug/ml 

0.006* CO E 

ug /ml 

0.002* 

« 
1 

1 
1 

1 
1 mg/L 
1 
1 

mg /L mg/L mg/L ug/ml ug/ml 

1 DG3020 03/06/86 D06010 03/18/86 HG CA <. 0002 MN E 0.024 N1 E C 003 PB GA 0.008 1 
1 

i date complete date complete ug/ml ug/ml ug/ml ug/ml « 
1 

i PHEN A <. 005 PH A 8.58 SETS A <1 SE GA <.003 S04 IC 240 TDS A 780 
t 

1 
1 

i mg/L 
« 

pH units ml/L ug/ml mg/L mg/L 1 
1 

1 

i TP04 A 0.05* TSS A 12 ZN E 0.016 
4 

1 
1 

; mg/L as P 
1 
1 

mg /L ug/ml 1 
1 

1 
1 

KJ 
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